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Abstract: TheKentucky Pioneer IGCC Demonstration Project Final El S assessesthe potential environmental impacts
that would result from aproposed DOE action to provide cost-shared financia support for construction and operation
of an electrical power station demonstrating use of a Clean Coal Technology in Clark County, Kentucky. Under the
Proposed Action, DOE would providefinancial assistance, through a Cooperative Agreement with Kentucky Pioneer
Energy, LLC, for design, construction, and operation of a540 megawatt demonstration power station comprised of two
synthesisgas-fired combined cycleunitsin Clark County, Kentucky. The stationwould also be comprised of aBritish
GasLurgi (BGL) gasifier to produce synthesis gas from a co-feed of coal and refuse-derived fudl pellets. Thefacility
would be powered by the synthesisgasfeed. The proposed project would consist of the following major components:
(2) refuse-derived fuel pellets and coal receipt and storage facilities; (2) a gasification plant; (3) sulfur removal and
recovery facilities; (4) an air separation plant; and (5) two combined cycle generation units. The | GCC facility would
be built to provide needed power capacity to central and eastern Kentucky. At a minimum, 50 percent of the high-
sulfur coal used would be from the Kentucky region. Two No Action Alternatives are analyzed in the Final EIS.
Under No Action Alternative 1, DOE would not provide cost-shared funding for construction and operation of the
proposed facility and no new facility would be built. Under No Action Alternative 2, DOE would not provide any
funding and, instead of the proposed demonstration project, Kentucky Pioneer Energy, LLC, would construct and
operate, a 540 megawatt natural gas-fired power station.

Evaluation of potential impacts on land use, socioeconomics, cultural resources, aesthetic and scenic resources,
geology, air resources, water resources, ecol ogical resources, noise, traffic and transportation, occupational and public
health and safety, and environmental justice are included in the assessment.

Public Comments: The public comment period on the Draft EIS was held from November 16, 2001, to January 25,
2002. During the comment period, public hearingswerein held in Lexington and Trapp, Kentucky. The Draft EISwas
made availabl e through mailings and through requeststo DOE. In preparing the Final EIS, DOE considered comments
received by U.S. mail, electronic mail, fax, telephone and through written and verbal comments submitted at the public
meetings.

The Final EIS contains revisions and additionsin response to comments submitted after the issuance of the Draft EIS
and additional technical detailsnot available at thetime of issuance of the Draft EIS. Therevisionsand additions made
since the issuance of the Draft EIS are underscored. Appendix D, Comment Response Document, of the Final EIS
contains the comments received during the public review of the Draft EIS and DOE responses to those comments.
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SUMMARY

The U.S. Department of Energy (DOE) prepared this environmental impact statement (EIS) on the
proposed Kentucky Pioneer Integrated Gasification Combined Cycle (IGCC) Demonstration Project in
compliance with the National Environmental Policy Act (NEPA).

The National Environmental Policy Act Process

NEPA is afederal law that serves as the basic national charter for protection of the environment.
For major federal actionsthat may significantly affect the quality of the environment, NEPA requiresfederal
agencies to prepare a detailed statement that includes the potential environmental impacts of the Proposed
Action and reasonable alternatives. A fundamental objective of NEPA isto foster better decisionmaking by
ensuring that high quality environmental information is available to public officials and members of the
public before decisions are made and action taken.

Procedures for implementing NEPA and preparing EISs are contained in government-wide
regulationsissued by the Council on Environmental Quality (CEQ) (40 Code of Federal Regulations[CFR]
Parts 1500-1508), and in DOE NEPA regulations (10 CFR Part 1021).

Thereareseveral stepsthat DOE followsin preparingan EIS. A Noticeof Intent (NOI) ispublished
in the Federal Register (FR) to notify the public that the Agency plansto prepare an EIS and seek comment
on the scope of the EIS. DOE’s NEPA implementing procedures require a minimum of a 30-day public
scoping period and at |east one public meeting be held. Following scoping, the Agency issues a Draft EIS
for public review and comment. The public comment period on the Draft EIS must be at least 45 daysin
duration, and under DOE’s NEPA implementing procedures, at least one public meeting on the Draft EIS
must be held. DOE must consider all comments on the Draft EIS and address these commentsin the Final
EIS. No sooner than 30 daysafter the Final ElSisissued, the Agency may issue aRecord of Decision (ROD)
which DOE publishesin the FR.

INTRODUCTION

The abundance of coal in the United States makes it one of our Nation’s most important strategic
resources in building a secure energy future. With today’s prices and technology, recoverable reserves
located in the United States could supply the Nation’s coal consumption for approximately 250 years at
current usage rates. However, if coal isto reach itsfull potential as an environmentally acceptable source
of energy, an expanded menu of advanced clean coal technol ogiesmust be devel oped to provide substantially
improved options both for the consumer and private industry.

Before any technology can be seriously considered for commercialization, it must be demonstrated
at a sufficiently large-scale to develop industry confidence in its technical and economic feasibility. The
implementation of afederal technology demonstration program isthe established means of accelerating the
development of technology to meet national energy strategy and environmental policy goals, to reduce the
risk to human health and the environment to an acceptable level, to accelerate commercialization, and to
provide the incentives required for continued activity in research and development directed at providing
solutions to long-range energy problems.

ThisElIShasbeen prepared by DOE in compliancewith NEPA, asamended (42 United States Code
[USC] 4321 et seq.), to evaluate the potential impacts associated with constructing and operating a project
proposed by Kentucky Pioneer Energy, LLC (KPE), asubsidiary of Global Energy, Inc. Theproject hasbeen
selected for further consideration by DOE under the Clean Coal Technology (CCT) Program to demonstrate
the first commercial scale application of a modified version of the British Gas Lurgi (BGL) gasification
technology in the United States, with the goal of developing acleaner method of utilizing coal for electricity
generation.
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Themodificationtothe BGL technology that would bedemonstrated by thisproject involvesthefuel
feed to the facility. This project would demonstrate the ability to run BGL gasification technology from a
co-feed of coal and refuse derived fuel (RDF) pellets. Thefacility would also generate between 40 and 50
percent more capacity than other BGL facilities currently in operation. Though BGL technology isaproven
means of generating electricity, this project would be the first commercial application of this particular
modification to the process, along with the size of the output at which the facility would operate.

DOE'srolein this project isto make adecision on whether or not to provide cost-shared funding to
design, construct, and demonstrate the BGL technology proposed by KPE at the J.K. Smith Sitein Clark
County, Kentucky. This EISwill be used to assist DOE in the decision-making process.

BACKGROUND AND PROJECT HISTORY

Sincetheearly 1970s, DOE and its predecessor agencieshave pursued abroadly-based coal research
and development program directed toward increasing the Nation’ s opportunities to use its most abundant
fossil energy resource while improving environmental quality. This research and development program
includes long-term projects that support the development of innovative concepts for awide variety of coal
technologies. The CCT Program was implemented to allow a number of advanced, more efficient, and
environmentally responsible coal utilization and environmental control technologiesto becomeavailableto
the U.S. energy marketplace.

The CCT Program began in 1986 as a collaboration between federal and state governments and
industry representatives to develop environmentally-friendly solutions for the utilization of the Nation's
abundant coal resources. The Program’s goal is to demonstrate innovative technologies emerging from
global engineering laboratories at ascalelarge enough so that theindustry could determine whether the new
processes had commercia merit.

Originaly, the CCT Program was aresponse to concerns over acid rain, which isformed by sulfur
and nitrogen pollutants emitted by coal-burning power plants. President Reagan, through consultation with
variousagencies, commissioned the CCT Program asacost-shared effort betweentheU.S. Government, state
agencies, and the private sector. Industry-proposed projects were selected through a series of five national
competitions aimed at attracting promising technologies that had not yet been proven commercially.

DOE issued the first solicitation (CCT-I) for CCT projectsin 1986. Thissolicitation resulted in a
broad range of projects being selected in the following four major product markets: environmental control
devices; advanced electric power generation; coal processing for clean fuels; and industrial applications.

In 1987, the CCT Program became the centerpiece for satisfying the recommendations containedin
the Joint Report of the Special Envoyson Acid Rain. A presidential initiative launched a 5-year, $5 billion
U.S. Government/industry effort to curb precursorsto acid rain formation. Thesecond solicitation (CCT-11),
issued in February 1988, provided for the demonstration of technologies that were capable of achieving
significant reductions in sulfur dioxide (SO,), nitrogen oxides (NO,), or both, from existing power plants.
These technologies were to be more cost-effective than current technologies and capable of commercial
deployment inthe 1990s. In May 1989, DOE issued athird solicitation (CCT-111) with essentially the same
objective asthe second, but additionally encouraged technologies that would produce clean fuelsfrom run-
of-mine coal.

The next two solicitations recognized emerging energy and environmental issues, such as global
climate change and capping of SO, emissions, and thus focused on seeking highly efficient, economically
competitive, and low-emission technologies. Specificaly, the fourth solicitation (CCT-1V), released in
January 1991, had as its objective the demonstration of energy-efficient, economically competitive
technol ogies capable of retrofitting, repowering, or replacing existing facilities while achieving significant
reductionsin SO, and NO, emissions. In July 1992, DOE issued thefifth and final solicitation (CCT-V) to
providefor demonstration projectsthat significantly advanced theefficiency and environmental performance
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of technologies applicable to new or existing facilities. As aresult of these 5 solicitations, atotal of 60
government/industry cost-shared projects were selected, of which 38, valued at morethan $5.2 billion, have
either been successfully completed or remain active in the CCT Program.

TheKentucky Pioneer IGCC Demonstration Project was sel ected for further consideration under the
fifth solicitation (CCT-V) authorized under Public Law 102-154. The CCT Program relies on substantial
funding from sources other than thefederal government asthe parti cipant supportsthe majority of the project
cost. The Department of the Interior and Related Agencies Appropriations Act of 1986, a section of Public
Law 99-190, introduced and defined cost sharing for the program. The participant must agree to repay the
government’ sfinancial contribution, with the basisfor the repayment negotiated between the participant and
the government, to ensure that taxpayers benefit from a successful project. Congress has directed that
projectsin the CCT Program should be industry projects assisted by the government and not government-
directed demonstrations.

DOE developed an overall NEPA strategy for the CCT Program that includes consideration of both
programmatic and project-specific environmental impacts during and after the selection process of the
proposed project site. Aspart of the NEPA strategy, the El Sfor the Kentucky Pioneer IGCC Demonstration
Project tiersfrom the Clean Coal Technology Programmatic Environmental Impact Statement (CCT PEIS)
that DOE issued in November 1989 (DOE/EIS-0146). The CCT PEIS evaluated two aternatives, the No
Action Alternative, and the Proposed Action. The No Action Alternative assumed the CCT Program would
not continue and that conventional coal-fired technol ogies with flue gas desulfurization and nitrogen oxide
controls that met New Source Performance Standards (NSPS) would continue to be used. The NSPS (40
CFR 60) were established under the 1970 amendments to the Clean Air Act (CAA) to adopt emission
standards for major new industrial facilities. The Proposed Action assumed that the clean coal projects
would be selected and funded, and that successfully demonstrated technol ogies would undergo widespread
commercialization by the year 2010.

PURPOSE AND NEED FOR AGENCY ACTION

The proposed Kentucky Pioneer IGCC Demonstration Project was selected as one of the candidate
proj ectsthat would best further the objectivesidentified inthe CCT Program. The purpose of this proposed
project isto demonstrate and assess the reliability and maintainability of a utility scale |GCC system using
high-sulfur bituminous coal and an RDF pellet blend in an oxygen-blown, fixed-bed, slagging gasifier to
generate synthesis gas (syngas). The proposed project was also selected to demonstrate the combined
removal of SO,, NO,, and particulate matter using BGL gasification technology. The project would be the
first demonstration of the coal and RDF pellet co-feed gasification technology and the total facility output
would be between 40 and 50 percent larger than other facilities utilizing BGL technology. As with other
clean coal projects, an overall objectiveisto achieve emission|levelslower than thelimits established by the
CAA while producing power more efficiently and at a lower cost than conventional coa utilization
technologies. The co-feed aspect of the project would potentially demonstrate ameansto extend the life of
the Nation’s coal reserves.

Theproposed project could meet DOE’ sobj ectiveto generatetechnical, environmental and financial
datafrom the design, construction, and operation of the facilities at ascale large enough to allow the power
industry to assessthe potential of BGL gasification technol ogiesfor commercial application. Thisdatacould
demonstrate that |GCC power plants, based on thistechnology, could be built cost effectively, with thermal
efficiencies that would significantly reduce electric power costs over more conventional technologies.

KPE isproposing to construct the Kentucky Pioneer IGCC Demonstration Project at East Kentucky
Power Cooperative's (EKPC) existing J.K. Smith Site due to existing and projected electrical 1oads on the
EKPC system. Electrical load forecasts outlined in EKPC's 1998 Power Requirements Study indicate that
the total energy requirements for EKPC’ s system are expected to increase by 3.0 percent per year through
2017. Net winter peak demand is expected to increase by over 1,600 megawatts (MW) or 3.3 percent per
year and net summer peak demand is projected to increase by approximately 1,250 MW or 3.0 percent per
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year. Peak demand is projected to increase from 2,031 MW in 1998 to 2,394 MW in 2003 and 3,478 MW
in 2015. Based onthisload growth, EKPC will need additional power supply resources of 625 MW in 2003.
The Kentucky Pioneer IGCC Demonstration Project is intended to satisfy the majority of the projected
electrical load growth on EKPC’s existing system while demonstrating a CCT. This EIS will help DOE
decide whether or not to provide $60 million in cost-shared funding for the Kentucky Pioneer IGCC
Demonstration Project.

If enough data is generated, the proposed Kentucky Pioneer IGCC Demonstration Project could
advance DOE’s objective of demonstrating technical, economical, and environmental viability of
commercial-scale operation of coal-based power generation technologies with a module that could be
replicated for use by utilitiesand other industriesin the early part of the 21% Century. This project represents
an integration of the latest devel oping gasification and power generation technologies to provide industry
and electric utilities with amajor source of clean, dependable, and economical electricity.

DESCRIPTION OF THE PROPOSED ACTION

Kentucky Pioneer IGCC Demonstration Project Facility

The Kentucky Pioneer IGCC Demonstration Project facility would be located in Clark County,
Kentucky, on a121-hectare (300-acre) site within the 1,263-hectare (3,120-acre) J.K. Smith Site, owned by
EKPC. The project site is 34 kilometers (21 miles) southeast of the city of Lexington, 13 kilometers (8
miles) southeast of the city of Winchester, and 1.6 kilometers (1 mile) west of the community of Trapp,
Kentucky.

The 121-hectare (300-acre) project site was previously disturbed by preliminary construction
activities in the mid-1980s when EKPC began construction of the J.K. Smith Power Station. EKPC had
completed preliminary grading, primary foundations, fire protection piping, and rail spur access
infrastructure installation before the project was canceled in the early 1990s when the projected demand for
electricity in the areafailed to materialize. The Kentucky Pioneer IGCC Demonstration Project would be
built on the portion of the site that was previously cleared and graded.

The site is reached by Kentucky Highway 89 and accessed through a gated perimeter fence and
accessroad. The access road is approximately 1.6 kilometers (1 mile) from Kentucky Highway 89 to the
project site. Plant access by rail, which crosses the eastern side of the station, would be from afreight rail
line owned by CSX Transportation, Inc. An existing railroad loop, approximately 5 kilometers (3.1 miles),
will beutilized for raw material delivery and product transportation around the 121-hectare (300-acre) project
site.

Transmission Capacity

To support the project, EKPC would construct a new 138-kilovolt (kV) electric transmission line.
The proposed route for the line would extend northeasterly from the project site to the Spencer Road
Termina in Montgomery County, Kentucky, where it will interconnect with the existing local power grid.
This transmission line would provide additional capacity adequate to accommodate the addition of the
Kentucky Pioneer IGCC Demonstration Project and is consistent with the master plan for transmission
outlets required for existing and future generation at EKPC's JK. Smith Site. The proposed new
transmission line would be approximately 27 kilometers (17 miles) in length; however, the exact route for
the line has yet to be determined.

The U.S. Department of Agriculture’s Rural Utility Service (RUS) has approval authority for the
capacity upgrade of the transmission line. Under RUS NEPA policies and procedures, transmission lines
of less than 230 kV and less than 40.2 kilometers (25 miles) may be categorically excluded from the
requirement to prepare an EIS. Transmission lines in this category normally require an Environmental
Report (ER) for the application to be approved (7 CFR 1794.22).
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Kentucky Pioneer IGCC Demonstration Project Facility Description

For purposes of discussion of the proposed project facilitiesthroughout thisdocument, thefacilities
have been divided into two parts. Thefirst part, referred to as the “ power island,” is comprised of the two
combined cycle turbine units that would generate most of the electricity at the site. These units could run
on anatural gasfeed or asyngasfeed generated from the RDF pellets and coal in gasifier units. The second
part, or “gasification island,” consists of the following major facility components: (1) RDF pellet and coal
receipt and storage sheds; (2) gasification plant; (3) sulfur removal and recovery facility; and (4) air
separation plant. The production of syngasin the BGL process occurs in the gasification plant and utilizes
the sulfur removal and recovery facility and air separation plant.

The syngas firing process consists of the following four steps: (1) generation of syngas from RDF
pellets and coal reacting with steam and oxygen in a high temperature reducing atmosphere; (2) removal of
contaminants, including particulates and sulfur in the sulfur removal and recovery facility; (3) clean syngas
combustion in a gas turbine generator to produce electricity; and (4) recovery of residual heat in the hot
exhaust gas produced by thegasturbine. Theresidual heat isused to generate steam in aheat recovery steam
generator that produces additional electricity in a steam turbine, which is the combined cycle aspect of the
plant.

KPE will not begin detailed design of the proposed project, including layout and flowsheet
information, until the project financing isfinalized. KPE has provided rough general estimates of quantities
of materialsrequired for the construction of the gasification island facilities. The estimates are asfollows:
steel - 160,000 tons; concrete - 145,000 tons; pipe - 140,000 tons; and wire - 100,000 tons. Figure S-1
presents a conceptualized layout and process flow of the complete Kentucky Pioneer IGCC Demonstration
Project facility and identifies the facilities belonging to each part of the project.

Fuel Source

The solid fuel source for the Kentucky Pioneer IGCC Demonstration Project would be high sulfur
coa and RDF pellets. RDF pellets would be procured from an RDF pellet manufacturer. The two fuel
sources would be shipped by rail directly to on-site storage. At a minimum, 50 percent of the feed would
consist of high-sulfur coal from the Kentucky region during the 1-year demonstration period.

Coal

KPE intends to use high-sulfur coal for direct delivery to the project site. Western Kentucky coal
isgenerally considered the high-sulfur coal region; however, Eastern Kentucky may also provide high-sulfur
coal supplies. Project economicswould determine the supplier and the type of coal supplied. The facility
would require approximately 2,500 tons per day of coal, which equates to about 25 railcars per day.
Compared to coal-fired electric generation technologies, this project would require less coal consumption
to generate 540 megawatts (MW).

Refuse Derived Fuel Pellets

RDFismanufacturedinaprocessthat includes controlled stepsfor the processing of municipal solid
waste (MSW) or common household waste. Initially, sorting of the MSW removes obvious large objects,
also known as white goods (e.g. refrigerators). These continue on to the landfill and amount to 5 to 10
percent of the original weight of the MSW. Cans are then removed either magnetically, or for aluminum
cans, by eddy current technology. Glassisremoved by gravity. Theseare sent to recycling unitsand amount
to a further 5 to 10 percent of the original weight. The intent of the processis to retain items with high
thermal value, such as plastics and, to a lesser extent, paper. Processing methods vary, but most of the
balance is then often tumbled in a long rotary drum that might be envisioned as a pressure cooker.
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Figure S-1. Concept Layout and Process Flow of the Kentucky Pioneer IGCC Demonstration Project Facility.
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With steam and air insertion rates used to control the temperature and moisture of the RDF product, asterile
“mulch type material” will result. Clumps of plastic are screened out for shredding or separate handling.
The energy content of plasticsiswell suited for the gasification process. If shredded, the plastic component
can beincluded in the RDF pellets. Otherwise, plastic material could be fed into the gasifier separately or
simply recycled conventionally. Hammer millsand trundles aretypically used to reducethe M SW to asmall
uniform size and homogeneous mixture. The sterile mulch isthen formed into dense pellets by being forced
through amold at high pressures. The exact forming processisdependant upon handling considerationsand
the feed performance requirements of the gasification process. RDF pellets are stable and durable because
they are made with relatively low moisture content. The processresultsin pelletswith arelatively uniform
size and shape and a generally uniform energy content. RDF pellets also have arelatively low ash content
and good handling and storage life before use.

The RDF pellets would be procured from an existing manufacturer. RDF pellets vary in size and
aretypically extruded into auniform dense shape that makes them well suited to transportation and storage.
Typical sizeswould be small cylindersin the 1.27 centimeter (0.5 inch) by 7.62 centimeter (3 inch) range,
or 3.81 centimeter (1.5 inch) sguares by 10.16 centimeter (4 inch) long blocks. The bulk density of RDF
pelletsisapproximately 640 kilograms per cubic meter (40 pounds per cubic foot). By comparison, the bulk
density of bituminous coal is approximately 801 kilograms per cubic meter (50 pounds per cubic foot) and
a50-50 mix of coal and RDF by weight would be equivalent to a 44-56 mix of coal and RDF by volume.

The Kentucky Natural Resources and Environmental Protection Cabinet has determined that the
pelletsto be used in thisfacility qualify as RDF. Different RDF pellet manufacturing processes may result
in dightly different RDF pellet composition. This should not be an issue for this project; however, KPE
intends to supply all RDF pelletsfor this project from the same manufacturer. 1n the event other suppliers
are used, there may be a dight change in the composition of the vitreous frit from the gasifier unit but the
resulting syngas makeup should remain the same. The Kentucky Division of Waste Management has
determined that the RDF pellets are arecovered material and the use of the RDF pellets would classify the
facility as arecovered material processing facility. No waste permit would be needed for the gasification
process aslong as KPE uses RDF that conforms to the statutory definition of RDF established in Kentucky
Revised Statutes 224.01-010(23).

Synthesis Gas

Section 3.1 of this EIS details the production of syngas in the Kentucky Pioneer 1IGCC
Demonstration Project facility. Gasification technology is known to produce a very consistent syngas
product, regardless of the variability of the feed. Though the RDF pellet composition is expected to be
relatively constant, slight variations in the composition would have no effect on the composition of the
syngas produced. The resulting syngas is expected to be 55 percent carbon monoxide (CO), 30 percent
hydrogen gas, 10 percent carbon dioxide, 5 percent methane and ethane, with arelatively small amount of
sulfur in the form of hydrogen sulfide.

The facility is permitted as a Municipal Waste Cumbustor by the U.S. Environmental Protection
Agency under guidelines established in 40 CFR 60. However, the facility does not actually combust any
MSW, nor is MSW directly used as a feed. The RDF pellets are created from MSW, yet the pellet
production processremovesthelarge objectsand the majority of the contaminantsfromtheMSW. TheRDF
pellets are not directly combusted either. The actual combustion occurs using the syngas derived by the
gasification in areducing atmosphere of the RDF pellet and coal co-feed.

ALTERNATIVES ANALYZED

The EISincludes analysis of the No Action Alternative, asrequired under NEPA, and the Proposed
Action. Since KPE has stated that the site would be used to construct a natural gas-fired combined-cycle
plant (the “power island”) should DOE decide against providing cost-shared funding for the gasification
technology demonstration, two No Action Alternatives are addressed, as discussed below.

S7



Summary

DOE’s Cooperative Agreement with KPE was originally based on the construction and operation
of a400 MW IGCC power plant. The 400 MW output was based on the commercial availability of the new
Genera Electric (GE) 7H gas turbine technology. Thiswould have included one 270 MW gas turbine and
one 130 MW steam turbinefor the combined cycle configuration. However, the GE 7H will not be available
in atimeframe that supports the Kentucky Pioneer IGCC Demonstration Project. Therefore, KPE decided
to utilizethe currently available GE 7FA technology. Two GE 7FA gasturbines produce approximately 400
MW inone simple cycle. With the addition of asteam turbineto the two GE 7FA gasturbines, the net power
output of the combined cycle power unit would increase to 540 MW. Due to the equipment change since
the issuance of the Cooperative Agreement, the analyses in this EI'S are based on a combined cycle output
of 540 MW instead of 400 MW.

Asoriginally proposed, the proj ect included ahigh temperature molten carbonatefuel cell. However,
in July 2002, DOE decided to move the fuel cell demonstration portion of the Kentucky Pioneer IGCC
Demonstration Project to Global Energy’ s Wabash River IGCC plant near West Terre Haute, Indiana. By
utilizing an already existing commercial IGCC plant with experienced personnel, this re-siting would
advance the projected fuel cell demonstration schedule by more than 1 year, thereby providing potentia for
the technology to enter the market at an earlier date. Accordingly, thefuel cell isno longer considered apart
of the Proposed Action and subsequent discussion and analysis related to the fuel cell has been removed in
thisFinal EIS. Without thefuel cell component, DOE’ s cost-share amount for the KPE project would be $60
million. The fuel cell demonstration has independent utility, and DOE will determine whether to proceed
with the fuel cell demonstration separate from its decisionmaking regarding the Proposed Action. As
appropriate, DOE will undertake separate NEPA analysis with regard to the re-siting of the fuel cell.

No Action Alternative 1

No Action Alternative 1 assumes that DOE decides against providing cost-shared funding for the
project and that no plant is constructed as aresult. Thiswill result in no environmental impacts since no
plant would bebuilt. DOE believesthat thisscenarioisunlikely to occur, but it ispresented becauseit serves
as an analytical baseline for comparison of the environmental effects of the project.

No Action Alternative 2

No Action Alternative 2 assumes that DOE decides against providing cost-shared funding for the
project and KPE constructs anatural gas-fired combined-cycle plant, the power island portion of the overall
project without the gasification component, at the proposed project location. This alternative includes all
associated facilities required for the operation of the power island, including administrative offices, on-site
utilities, steam-generating units, required air emissions control equipment, and wastewater treatment
equipment. Siting for the foundation of the two combined cycle generator units would be within the entire
4.8-hectare (12-acre) plant site. All water for the plant would be supplied from existing EKPC intake
structures at the J.K. Smith Site. The EKPC transmission line would be required to support this action and
isincluded in this aternative.

Proposed Action/Preferred Alternative

The Proposed Action is DOE's preferred alternative. Under the Proposed Action, DOE would
provide, through a Cooperative Agreement with KPE, financial assistance for the design, construction, and
operation of the proposed Kentucky Pioneer IGCC Demonstration Project. All associated facilitiesfor the
power and gasification islands, including the transmission line, fuel storage, rail car unloading sites, and air
emissions control equi pment for the gasification technol ogieswoul d al so be constructed under the Proposed
Action. The proposed project would be designed for at least 20 years of commercial operation, beginning
with al-year CCT Program demonstration period. The proposed project would cost $414 million, of which
DOE’ s share would be approximately $60 million, or 15 percent.
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The proposed project includes the design, construction, and operation of BGL gasification
technology and associated facilities to provide a fuel source for the two planned turbines. Under the
Proposed Action, the turbines would be fired using the syngas product generated by the gasification
technology. TheProposed A ctionwould demonstratethefollowinginnovativetechnologies: (1) gasification
of RDF pelletsand coal; and (2) use of asyngas product asaclean fuel in combined cycle turbine generator
sets. This project would be the first commercial scale application of this modified co-feed version of the
BGL gasification technology in the United States. The facility is expected to be operational for 20 years,
with the first year committed to the demonstration of these technologies.

Fuel Source Considered But Eliminated

Thefollowing fuel sourcewas considered inthe process of identifying the Proposed Action, but was
found not to beareasonabl e option becauseit posessignificant disadvantagesrel ativeto the Proposed Action
and no compensating advantages.

Briquette Facility

The Notice of Intent to Prepare an Environmental Impact Statement for the Kentucky Pioneer
Integrated Gasification Combined Cycle Demonstration Project, Trapp, KY (NOI), published in the FR on
April 14, 2000 (65 FR 20142), indicated that afuel production facility would provide the project with fuel
briquettes made from high sulfur coal and solid renewablefuels suchasMSW. Thebriquette facility would
have been built at an off-site location and the briquettes would have been rail shipped to on-site storage for
use asafuel source. Sincethe publication of the NOI, KPE has determined that using briquettes produced
from amixture of coal and MSW isnot apractical alternative. Rather, KPE proposes co-feeding coal and
RDF pellets.

In comparisonwith abriquettefacility, co-feeding coal and RDF pelletswould providethefollowing
advantages to the Kentucky Pioneer IGCC Demonstration Project:

RDF pellets reduce capital and operating costs.
RDF pellets significantly reduce transportation costs.
RDF pellets have undergone extensive processing and are generally more innocuous than raw MSW.

PUBLIC SCOPING PROCESS

Upon publishing an NOI announcing its intent to prepare an EIS for the Kentucky Pioneer IGCC
Demonstration Project, DOE notified interested persons, including federal, state, and local government
agencies, public interest groups, regulators, and members of the general public, and invited them to
participate in the scoping process. DOE held apublic scoping meeting in Trapp, Kentucky, on May 4, 2000,
to allow interested partiesto present verbal and written comments. The scoping period officially closed on
May 31, 2000.

To encourage broad public participation, DOE notified stakeholders by mail prior to the public
scoping meeting. In addition, press releases and public service announcements were submitted to selected
newspapers. Informational handouts and factsheetswere distributed at the scoping meeting and by request.

Thirty six individuals signed in at the scoping meeting, at which 5 participants provided atotal of
19verbal comments. Threeindividual ssubmitted eight written commentsduring the public comment period.

For purposes of tracking and analysis, all comments received were categorized and organized into
a database. The categories of comments received are summarized below. As appropriate, DOE took
comments provided at the scoping meeting into consideration in preparing the EIS.
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Results of Public Scoping

The following is a brief summary of comments presented by members of the public at the May 4,
2000, public scoping meeting. The comments have been organized according to resource areas analyzed in
this document.

Commentors asked many questions regarding the local market and economy throughout the term of
the proposed project. Commentorswere concerned with the number of local and union representatives that
would be hired during construction and plant operations. Inaddition, thecommentors stated that union labor
continues to be the most productive, competent, and skilled workforce worldwide. Issues related to
socioeconomics can be found in Sections 4.3 and 5.3, Socioeconomics.

One commentor stated that housing would be an issue associated with the project. In addition,
another commentor wanted to know how many children would be entering into thelocal school district and
into the surrounding community once the project construction commences. These issues are analyzed in
Sections 4.3 and 5.3, Socioeconomics.

One commentor asked what consumer savings have been experienced from previous plants. This
issue has not been addressed as part of this EIS because DOE believesthat it is not within the scope.

One commentor stated that visual resources and land use impacts should be addressed in the EIS
sincethe siteis off the main highway. Land use impacts have been addressed in Section 5.2, Land Use. In
addition, aesthetic and scenic resources impacts have been analyzed in Section 5.5, Aesthetic and Scenic
Resources.

Commentors raised issues regarding air pollution emissions associated with the proposed project.
In addition, one commentor indicated that air and water quality are very well regulated. Air and water
resources have been analyzed in Section 5.7, Air Resources, and Section 5.8, Water Resources, and Water

Quality.

Commentors stated that they believe noise will be an issue associated with the project. One
commentor indicated that a significant noise problem may interfere with the running of the local schooal,
located 1.6 kilometers (1 mile) away from the proposed project location. Noiseimpacts have been analyzed
in Section 5.10, Noise.

Multiple comments were received regarding traffic and transportation issues. Commentors are
concerned about theinfrastructure of the community roads, the amount of traffic during working hours, and
the provisions and regulations required to keep traffic under control in the surrounding area. Commentors
also asked if the primary mode of transportation would be truck or rail transportation. One commentor
believesthat thereis going to be atransportation processing problem before the briquettes arrive at the site.
Impacts from traffic and transportation have been analyzed in Section 5.11, Traffic and Transportation.

One commentor stated that they believe environmental justice concerns should be addressed in the
EIS. Environmental justice issues have been addressed in Section 5.19, Environmental Justice.

Commentors stated their concerns relating to the briquettes and the briquette facility location.
Commentorsinguired if the material would be coming from local sources to produce the briquettes. One
commentor indicated that the briquettes should be manufactured closeto the site. Another commentor asked
how closely the 50 percent of MSW would be monitored. In addition, one commentor wanted information
about the logistics of the garbage and the high-sulfur coal. One commentor asked if the source of the waste
would bein Clark County or another location. In addition, the commentor asked if the solid waste would
be picked up for free or would thelocal community haveto dispose of it if the solid waste came from alocal
source. Another commentor asked if the waste generated at the facility would be landfilled in the area or
away fromthearea. Finally, another commentor asked if the material generated onsite would be stockpiled
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onsite or be transported to an off-site location. A discussion of the fuel sourcesis presented in Section 3.2,
Fuel Source. Briquettes are no longer the proposed fuel source for this project.

One commentor stated that they hope the facility is built with justice and dignity of the taxpayers
money.

Public Comment Process on the Draft Environmental Impact Statement

On November 16, 2001, DOE published the Notice of Availability for the Kentucky Pioneer IGCC
Demonstration Project Draft EIS in the FR. The original comment period for the Draft EIS would have
ended on January 4, 2002; however, to accommodate requests from the public, the public comment period
on the Draft ElISwas extended to January 25, 2002. Thetotal comment period was 71 days. Public meetings
were held on December 10, 2001 in Lexington, Kentucky, and on December 11, 2001 in Trapp, Kentucky.
In addition, the public was encouraged to provide comments via mail, electronic mail, fax, telephone, and
through written and verbal comments submitted at the public meetings. A court reporter was present at the
public meetingsto provide averbatim transcript of the proceedings and record any formal comments. DOE
considered and responded to all of the comments received on the Draft EIS.

Appendix D of this EIS, the Comment Response Document, describes the public comment process
in detail and provides copies of all comments received and DOE’ s response to each comment. Altogether,
DOE received 38 comment documents containing 373 comments. Responses to these comments and
corresponding changes to the Draft EIS helped to improve the quality and usefulness of the Final EIS.
Among the topics or issues raised in the comments were concerns about:

the applicability of and compliance with state and local solid waste statutes

the detail of the facility and BGL process description

the potential of the vitreous frit to be hazardous and related waste management issues
the need for power in central Kentucky

the impacts of the related transmission line

impacts to the Kentucky River

impacts of plant operation on air resources, including acid rain and greenhouse gases
impacts of facility discharges on local drinking water

impacts of air emissions from the facility

the handling of materials and waste to reduce impacts from potentia spills

impacts to the aesthetic and scenic resources of the area

impacts to Kentucky Highway 89 and local traffic levels

cumulative impacts of the proposed project and other potential local developments

In addition to providing aresponseto each comment received, DOE revised the appropriate sections
to provide any requested information that was newly available or to further explore areas of potential impact.
Additional technical details not available at the time of issuance of the Draft EIS enabled further revisions
and additionsto the Final EIS. The revisions and additions are indicated by underscored text.

AFFECTED ENVIRONMENT

The project siteislocated on the edges of the Outer Bluegrass and Knobs Physiographic Regionin
Clark County, Kentucky. The Knobs Region is characterized by sub-conical hills while the Bluegrassisa
central lowland. The 1,263-hectare (3,120-acre) J.K. Smith tract islocated within the Kentucky River Basin.
The siteisahilly highland bounded by the Upper Howard Creek on the north and west, the freight rail line
on the east, and the Kentucky River on the south. The land at the site has been previously disturbed and
graded during the initial phases of the discontinued J.K. Smith Power Station construction in the 1980s.

Extensive cultural resourcesinvestigations have been completed in the J.K. Smith Site area. Based
on literature and records review of the 121-hectare (300-acre) project site, prehistoric resources were
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identified. Detailsof thefindingsare presentedin Section 4.4.3, Cultural Resourcesof the Proposed Facility
Location.

Clark County, and thus the project site, is considered to be in attainment for all of the National
Ambient Air Quality Standards. The U.S. Fish and Wildlife Service indicated that suitable habitat for one
federally-listed species may occur within the potentially affected areaat the project site. Thisspeciesisthe
running buffalo clover (Trifoliumstol oniferum) whichislisted asendangered under the Endangered Species
Act; however, no impacts to this or any federally-listed species would occur as a result of the Proposed
Action.

POTENTIAL ENVIRONMENTAL IMPACTS OF CONCERN

Thepotential environmental impactsof theaternativeshave been assessed for the Kentucky Pioneer
| GCC Demonstration Project siteand surrounding region and areidentified in thissection. Under No Action
Alternative 1, DOE decides against providing cost-shared funding for the project and no plant is constructed
asaresult. Thiswould result in essentially no effect to the existing environment since nothing would occur
to causeachange. Existing conditionsare described in Chapter 4, Affected Environment. Under No Action
Alternative 1, none of the economic benefits associated with the project would be realized. This section
presents a brief summary of the impacts on each resource area from No Action Alternative 2 and the
Proposed Action. Thisdatais also presented in Table S-1 at the end of the Summary. Detailed discussion
of the impacts to the respective resources is presented in Chapter 5, Environmental |mpacts.

Resource Impacts
Land Use

No Action Alternative 2 would disturb approximately 5 to 8 hectares (12 to 20 acres) of previously
disturbed land for project construction activities. The foundation of the power island would occupy
approximately 4.8 hectares (12 acres). The Proposed Action would disturb amaximum of an additional 2.8
hectares (7 acres) of previously disturbed land for storage and rail car loading and unloading facilities. No
effects are expected on surrounding land uses or local land use plans and policies.

Socioeconomics

Under No Action Alternative 1, noneof the economic benefitsassociated with No Action Alternative
2 and the Proposed Action would be realized.

No Action Alternative 2 would employ an average of 120 workers, with a maximum of 200, during
construction. Thiswould indirectly lead to the creation of another 138 to 230 jobsin theregion of influence
(ROI) depending on the duration of peak construction levels. The facility operation would require 24
employees for the 20-year life cycle of the plant. An additional 54 jobs would be created indirectly as a
result. Therewould likely be no changeto thelevel of community services provided in the ROl as aresult.

The Proposed Action would employ an average of 600 workers, with a maximum of 1,000 during
construction. Thiswould indirectly lead to the creation of another 690 to 1,150 jobs in the ROI depending
on the duration of peak construction levels. The 20-year demonstration and operation period would require
120 employees. An additional 270 jobswould be created indirectly asaresult. Population may increasein
the ROI tofill the available employment; however, therewouldlikely be noimpact to thelevel of community
services provided inthe ROI asaresult. Property valuesfor land tractsin the viewshed of the gasifier units
may decrease due to the impact to the scenery.
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Cultural Resources

The J.K. Smith Site has been previously disturbed and cultural resources were identified and
excavated during the initial development of the discontinued J.K. Smith Power Station in the early 1980s.
The Kentucky State Historic Preservation Officer (SHPO) has confirmed that the Section 106 Review
process was compl eted for the Kentucky Pioneer IGCC Demonstration Project’ s Areaof Potential Effectin
December of 1980. Thetermsof the M emorandum of Agreement drawn up in conjunctionwiththe Advisory
Council on Historic Preservation for the J.K. Smith Station have been met under the Kentucky Pioneer IGCC
Demonstration Project and further identification, evaluation, mitigation, and consultation activities are no
longer required. In accordance with 36 CFR 800.4(d) of the Advisory Council’s revised regulations, the
SHPO finds that there is no effect on historic properties from No Action Alternative 2 or the Proposed
Action.

Aesthetic and Scenic Resources

Thecombined-cycleunitsthat would be constructed under No Action Alternative 2 and the Proposed
Action would not be visible from outside the site area and would have no visible plumes associated with
them. The gasifier facility stacksinstalled under the Proposed Action would be approximately 65 meters
(213 feet) tall and would be visible from as far away as Winchester, located 13.3 kilometers (8.3 miles)
northwest of the project site. Fugitive dust emissions may temporarily affect visibility during any
construction at the site and would be mitigated with standard dust control measures. The visibility of the
plumes associated with the Proposed Action would depend on weather and wind patterns; however, they
would likely be visible from up to 12.8 kilometers (8 miles) from the facility location.

Geology

Minor impacts on the geologic resources, notably loss of prime farmland soils, are expected from
the construction and operation of No Action Alternative 2 and the Proposed Action. However, theimpacts
are expected to be minor because the site has been previously graded and disturbed. The Proposed Action
would have adlightly greater impact on geol ogic resources due to the additional support facilities required
for operation. Disturbances associated with construction would be mitigated with runoff, erosion, and dust
controls. Geologic hazards are not expected to have any effects on either No Action Alternative 2 or the
Proposed Action.

Air Resources

Air emissionswould be similar in quantity under No Action Alternative 2 and the Proposed Action.
Increases would occur in annua air emissions of NO,, CO, SO,, particulate matter, and reactive organic
gases. Under the Proposed Action, the highest emissionswould befrom NO, (approximately 1,100 tons per
year [TPY]), CO (approximately 800 TPY'), and SO, (approximately 500 TPY'). The Proposed Actionwould
also result in increases in hazardous air pollutant emissions of 9.07 TPY for all hazardous pollutants
combined. More than half of this figure is attributable to the increase in nickel emissions; however, the
overall increase is very low and should present little risk to human health and the environment. Pollutant
emissions would be well within applicable standards;_however, annual average emissions for NO,_and
particulate matter would approach the Prevention of Significant Deterioration (PSD) Rule for Significant
Impact Level Limits. Thelevels of particulate matter would also approach the 24-hour PSD limits.

Water Resources

No Action Alternative 2 would require 3.8 million liters per day (MLD) (1 million gallons per day
[MGD]) of surface water from the Kentucky River for facility operations and would generate less than 1.5
MLD (0.4 MGD) of wastewater. The Proposed Actionwould require 15.1 MLD (4 MGD) of surface water
from the Kentucky River for facility operations and would generate 1.5 MLD (0.4 MGD) of wastewater.
Treated wastewater would be discharged into the Kentucky River. The remaining 13.6 MLD (3.6 MGD)
would be used during the operation of the gasifier, turbine condensers, and fuel gas saturation process, as
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well asfor other miscellaneous uses. It is expected that no significant impacts would occur to water levels
as the amount of the intake required for the Proposed Action represents approximately 0.1 percent of the
average calculated daily flow and 4 percent of the low-flow conditions of the Kentucky River near the site.
Coal and RDF pelletswould be unloaded, stored, and conveyed in enclosed structures with concrete floors
and would not impact water resources. No use of or dischargeto groundwater resourcesis expected to occur
during construction and operation of either facility.

Ecological Resources

The construction of the facilities for No Action Alternative 2 would result in the loss of
approximately 4.8 hectares (12 acres) of old-field vegetation and habitat while the Proposed Action would
result in aloss of 7.6 hectares (19 acres). No federal- or state-listed protected, sensitive, rare, or unique
species have been identified at the project site location and suitable habitat for the federally-endangered
running buffalo clover is not present. Therefore, there would be no impacts to any federal- or state-listed
protected or endangered species from either No Action Alternative 2 or the Proposed Action. The thermal
plume would likely not have an impact on aquatic organisms in the Kentucky River.

Noise

The construction and operation of both No Action Alternative 2 and the Proposed Action would
result in minor noise increases over existing background noise levels beyond the borders of the J.K. Smith
Site. Vehicleandrail traffic associated with both alternativeswould cause minor noiseincreases of lessthan
2 decibels over background noise levelsin the nearby community of Trapp, Kentucky.

Traffic and Transportation

Under No Action Alternative 2, approximately 100 to 200 vehicle trips, depending on the level of
construction activity, would be made per shift change during facility construction. An additional 40 to 60
heavy-duty truck trips per day would be made to and from the project site and rail cars would move heavy
equipment to and from the site as needed. Approximately 48 vehicle trips per day would be made during
facility operation, all utilizing Kentucky Highway 89. No rail cars are expected to be required for facility
operation under No Action Alternative 2. Since the existing traffic near the project siteislight, thiswould
result in little impact to local traffic.

Under the Proposed Action, approximately 500 to 1,000 vehicle trips, depending on the level of
construction activity, would be made per shift change during facility construction. An additional 40 to 60
heavy-duty truck trips per day would be made to and from the project site and rail cars would move heavy
equipment to and from the site as needed. Traffic congestion may be heavy during afternoons, when school
buses operate along Kentucky Highway 89. Approximately 160 to 240 vehicletrips per day would be made
during facility operation, all utilizing Kentucky Highway 89. This would have a greater impact on local
traffic than No Action Alternative 2 and mitigation measures would likely be required to ease the impact.
KPE would be responsible for repairing any damage to local roads due to excessive use or overweight
vehicles. Approximately one unit train (100 rail cars) would move in or out of the site each day during
operation. Existing rail infrastructure onsite is sufficient to accommodate afull unit train, thus removing it
from the mainline track. KPE would design and implement an Emergency Response Plan and a Spill
Prevention, Control, and Countermeasure Plan that would detail response and clean-up measures for any
accidents resulting from fuel or waste transportation. Recommended mitigation measuresfor all associated
traffic impacts include the installation of turning lanes or atraffic signal at the intersection of Kentucky
Highway 89 and the facility service road.

Occupational and Public Health and Safety

Typical worker impacts present in the construction industry would be associated with facility
construction under both No Action Alternative 2 and the Proposed Action. All noise and health impacts
would be mitigated using typical industry safety measures. The Proposed Action would present a small
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increase in cancer risks to workers and the public due to hazardous air pollutant emissions associated with
operation of the combustion turbines of the power island component. The estimated cumulative lifetime
cancer risk, assuming continuous exposure for a 70-year period at the location of maximum annual average
exposure which is within the J.K. Smith Site, is 5.0E-05 (i.e., 50 per one million individuals) or a 0.005
percent increase in cancer risk per person. This cumulative lifetime cancer risk is a very conservative
estimate due to assumptions and extrapolation procedures used in the analysis.

Waste Management

Facility construction and operation would generate small quantities of hazardous and nonhazardous
wastes and wastewater under No Action Alternative 2. The construction of the Proposed Action would
generate proportionately more wastes than No Action Alternative 2, as it would take four times as long to
build. Operation of the Proposed Action would generate more wastewater and hazardous wastes than No
ActionAlternative2. All wastewater would betreated beforerel easeinto the Kentucky River. Thegasifiers
would generatevitrified frit and elemental sulfur, which DOE expectswould bemarketable. Typical industry
practiceswoul d be used to minimize thewastes produced during construction and operation of either facility.
Hazardous wastes would be disposed of in approved hazardous waste landfills outside of Kentucky.

MAJOR CONCLUSIONS/CUMULATIVE IMPACTS

No Action Alternative 1 would have no impact on any of the resource areas in the vicinity of the
project site; however, the need for expanded el ectric power capacity in the region would not be supplied and
beneficial socioeconomic impacts (jobs and revenue) would not be created. The primary impacts from No
Action Alternative 2 and the Proposed Action would be to land use, socioeconomics, visua and aesthetic
resources, air resources, and traffic and transportation. The impacts from the Proposed Action generally
would be small, and would be relatively greater to socioeconomics (beneficial), visual and aesthetic
resources, air resources, and traffic and transportation in comparison to No Action Alternative 2.
Unavoidable adverse impacts from No Action Alternative 2 and the Proposed Action would occur to
aesthetic and scenic resources (the presence of a new facility and additional transmission line), water
resources (withdrawals from the Kentucky River), ecological resources (habitat removal), and traffic and
transportation (increase in local vehicle tripstaken). No environmental justice impacts are expected under
any of the three aternatives.

The incremental impacts of the construction and operation of the Kentucky Pioneer 1IGCC
Demonstration Project facility were added to the impacts of other past, present, and reasonably foreseeable
future actionsin the vicinity of the project site location. Reasonably foreseeable future actionsinclude the
unrelated expansion of EKPC's peak generation capacity at a site adjacent to the proposed project site and
the expansion of the electric transmission grid throughout the region. The proposed project site would use
a small percentage of the J.K. Smith Site’'s available land, approximately 121 hectares (300 acres) of
previously disturbed land. The process area would occupy only 4.8 hectares (12 acres) within the 121-
hectare (300-acre) project site. Takentogether, cultural resources and geology and soilscumulativeimpacts
would be negligible. Cumulative impacts would occur to land use, visual and aesthetic resources, and
ecological resourcesas moreland isused for development; and theentire J.K. Smith Sitewould appear more
likeanindustrial setting. Cumulativeimpactswould also occur to air and water resources and noise asmore
facilities in the area would emit more air and water pollutants and generate more noise during operation.
Additional construction and facility operation in the areawould al so generate morejobs and increasetraffic
levels.

Requlatory Issues

The proposed facility would be the first commercial-scale demonstration of aco-fed BGL gasifier
in the United States. The gasifier units used would also be between 40 and 50 percent larger than existing
gasifier units, allowing for greater electrical output from the facility. Because of the size and innovative
nature of thetechnology to bedemonstrated, there aretwo outstanding issuesremaining to beresolved. They
can be summarized into two main categories as follows:
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« the potential of the vitrified frit to be hazardous under the Resource Conservation and Recovery Act

(RCRA)

» theuse of water in the facility and competing demands for water

This section will detail the status of each of these issues and steps that have been taken to resolve
any controversy.

Vitrified Frit

Thevitrified frit isaglassy, silica-like matrix material produced as a byproduct of the gasification
process. Becausefrit has not been produced by the gasification of co-fed coal and RDF as proposed by this
project, no data is available to determine the potential for the frit to leach and be classified as hazardous
waste, which under statelaw isdefined at Kentucky Revised Statutes 224.01-010 (31b). The state procedures
for identifying hazardous waste are detailed in Title 401, Kentucky Administrative Regulations, Chapters
31 and 32. Thefirst batch of frit would be subjected to Toxicity Characteristic L eachate Procedure testing
to determineiif it is a hazardous waste under RCRA and applicable Kentucky laws and requlations.

The frit from gasifiers operating on a 100 percent coal feed has consistently proven to be non-
hazardous under RCRA, and the process has been shown to produce arelatively consistent frit regardl ess of
the type of coal used in thefuel feed. KPE is proposing to sell the frit as a marketable product, but this will
only be possible if the frit is deemed nonhazardous. Should the frit be determined to be hazardous under
RCRA, KPE would bear al financial costs associated with the handling and disposal of the material.
Therefore, if the frit is found to be hazardous, it would be necessary for KPE to review the gasification
process and adjust the operation in order to alter the qualities of thefrit. Ultimately, if process adjustments
failed to produce a nonhazardous frit, KPE could decide to use 100 percent coal feed as ameansto achieve
anonhazardous frit material. Impacts associated with use of a 100 percent coal feed would be expected to
be essentially the same as the impacts examined under the Proposed Action (the 50-50 co-feed), except for
those impacts directly attributable to the RDF, which would primarily be impacts associated with
transportation and storage activities.

Water Resources

The Kentucky Pioneer IGCC Demonstration Project facility would withdraw approximately 15.1
MLD (4.0 MGD) of water from the Kentucky River. Thisis equivaent to 0.1 percent of the daily average
flow and 4 percent of the 7-day low flow with a statistical recurrence interval of 10 years. Of this amount,
1.5 MLD (0.4 MGD) would be returned to the Kentucky River as treated wastewater. KPE would not be
required to obtain apermit for the withdrawal because they would use the existing EKPC pipeline. EKPC's
existing water permit would reguire modification for the additional withdrawals.

The large amount of water removed and associated discharges back into the river have raised a
number of concerns about competing uses of the water. The main concern isthat the city of L exington uses
the Kentucky River asits source of drinking water and during |ow-flow conditions, adequate supply of water
for the city may not be available due to the withdrawals required by the plant. KPE has indicated that it
would work with the K entucky Department of Environmental Protection, Division of Water, during low-flow
conditions and would cease plant operations and withdrawals from the river if required.
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Table S-1. Comparison of Alternatives

Discipline No Action Alternative 1 No Action Alternative 2 (Power |sland) Proposed Action (Power and Gasification
Islands)
Land Use No new land disturbance would Disturb approximately 121 hectares (300 acres) of Disturb approximately 121 hectares (300 acres) of

occur at the project site location.

Mitigation: None anticipated.

previously disturbed land for project construction
activities. The process areawill occupy
approximately 4.8 hectares (12 acres).

No effects on surrounding land uses or local land
use plans or policies are expected.

Mitigation: None anticipated.

previously disturbed land for project construction
activities. The process area and storage facilities
will occupy approximately 7.6 hectares (19 acres).

No effects on surrounding land uses or local land
use plans or policies are expected.

Mitigation: None anticipated.

Socioecomonics

No increase in new employment or
workers would be expected. The
employment and population in the
ROI would remain the same.

Mitigation: None anticipated.

Construction would generate approximately 120
jobs during the 6-month construction phase with
peak employment reaching 200 workers.
Additional indirect employment of 138 to 230 jobs
would be created based on the duration of peak
construction levels.

The 20-year operation period would require 24
workers and indirectly create an additional 54 jobs.
There would likely be no change to the level of
community services provided in the ROI.

Mitigation: None anticipated.

Construction would generate approximately 600
jobs during the 30-month construction phase with
peak employment reaching 1,000 workers.
Additional indirect employment of 690 to 1,150
jobs would be created based on the duration of peak
construction levels.

The 20-year operation period would require 120
workers and indirectly create an additional 270 jobs.
Population may increase in the ROI, but no impact
is expected in the level of community services
provided. In areas near the plant, property values
may decline slightly.

Mitigation: None anticipated.

Cultural Resources

No impacts to cultural resources
would occur at the project site
location.

Mitigation: None anticipated.

The Section 106 Review process for the Area of

The Section 106 Review process for the Area of

Potential Effect has been completed. Kentucky
SHPO finds that there is no effect on historic

properties.

Mitigation: If resources are encountered during
construction, procedures planned by KPE would be
followed upon discovery. Should any discoveries
occur, the SHPO would be notified and construction
in the areawould cease until a qualified
archaeologist could evaluate the findings and SHPO
concurrence was obtained.

Potential Effect has been completed. Kentucky
SHPO finds that thereis no effect on historic

properties.

Mitigation: If resources are encountered during
construction, procedures planned by KPE would be
followed upon discovery. Should any discoveries
occur, the SHPO would be notified and construction
in the area would cease until a qualified
archaeologist could evaluate the findings and SHPO
concurrence was obtained.
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Scenic Resources

visual setting would not change,
nor would area scenic resources be
affected.

Mitigation: None anticipated.

outside of the sitearea. No visible plumes are
associated with the combined cycle units. Fugitive
dust during construction may temporarily affect
visibility.

Mitigation: Standard dust control measures would
be implemented. Additional mitigation is not
anticipated.

Discipline No Action Alternative 1 No Action Alternative 2 (Power |sland) Proposed Action (Power and Gasification
Islands)
Aesthetic and The existing project site location The combined cycle units would not be visible from The combined cycle units would not be visible from

outside of the sitearea. No visible plumes are
associated with the combined cycle units. Fugitive
dust during construction may temporarily affect
visibility.

The gasifier facility stacks and plumes would likely
be visible from the City of Winchester, the
community of Trapp, and the Pilot Knob State
Nature Preservation. Fugitive dust during
construction may affect visibility temporarily.

Mitigation: Standard dust control measures would
be implemented. Additional mitigation is not
anticipated.

Geology

No impacts to geology or geologic
resources would occur at the
project site location.

Mitigation: None anticipated.

Minor impacts on the geology and geologic
resources due to disturbances associated with
construction, parking, and construction laydown
areas are expected, however, the site has been
previoudly graded.

Mitigation: Runoff and erosion controls, dust
controls, and reuse of stockpiled soil.

Minor impacts on the geology and geologic
resources due to disturbances associated with
construction, parking, and construction laydown
areas are expected, however, the site has been
previoudly graded. Slightly greater impacts to prime
farmland soils than No Action Alternative 2 are
expected from the construction of additional support
facilities.

Mitigation: Runoff and erosion controls, dust
controls, and reuse of stockpiled soil.
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Discipline

No Action Alternative 1

No Action Alternative 2 (Power |sland)

Proposed Action (Power and Gasification
Islands)

Air Resources

No impacts to air resources would
occur at the project site location.

Mitigation: None anticipated.

Increases in annua air emissions of NO,, SO,,

PM o, and reactive organic gases (ROG) would
result from the facility. The highest emissions
would be in the form of NOy (approximately 1,100
TPY), CO (approximately 800 TPY), and SO
(approximately 500 TPY). The facility would also
emit approximately 2.1 million TPY of CO,.
Pollutant emissions and levels would be well within
applicable standards. No significant air quality
impacts are expected from facility operation.

Mitigation: Emission control equipment would be
included in facility design.

Increases in annual air emissions of NO,, SO,,
PM,o, and ROG would result from the facility. The
highest emissions would be in the form of NOy
(approximately 1,100 TPY), CO (approximately
800 TPY), and SOy (approximately 500 TPY). An
increase in PM,, emissions of approximately 15
percent over No Action Alternative 2 would occur.
NO, and PM,, would approach PSD Significant

Impact level thresholds for annual average levels.

PM,, would also approach the 24-hour threshold.

Hazardous air pollutant emissions would increase
by 9.07 TPY. Thefacility would also emit
approximately 2.1 million TPY of CO,. Pollutant
emissions and levels would be well within
applicable standards. No significant air quality
impacts are expected from facility operation.

Mitigation: Emission control equipment would be
included in facility design.
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Discipline

No Action Alternative 1

No Action Alternative 2 (Power |sland)

Proposed Action (Power and Gasification
Islands)

Water Resources

No impacts to water resources
would occur at the project site
location. No activities would
occur that could potentially affect
wetlands and surface waters.

Mitigation: None anticipated.

The facility would require 3.8 MLD (1 MGD) of
surface water from the Kentucky River. Project
operations would generate less than 1.5 MLD (0.4
MGD) of wastewater. Treated wastewater would be
discharged to the Kentucky River in compliance
with the site-specific Kentucky Pollutant Discharge
Elimination System (KPDES) permit, resulting in
negligible impacts. During 7-day |ow-flow
conditions, the facility would withdraw 1 percent of
the flow of the Kentucky River.

No use of or discharge into groundwater resources
during construction or operation would occur.

Mitigation: None anticipated beyond project design,
including permit requirements, and administrative
controls.

The facility would require atotal of 15.1 MLD (4
MGD) of surface water from the Kentucky River.
Project operations would generate 1.5 MLD (0.4
MGD) of process wastewater. Treated wastewater
would be discharged to the Kentucky River in
compliance with the site-specific KPDES permit,
resulting in negligible impacts. The other 13.6
MLD (3.6 MGD) of surface water isused in the
operation of the gasifier, turbine condenser, and fuel
gas saturation process, as well as other
miscellaneous uses. During 7-day |ow-flow
conditions, the facility would withdraw 4 percent of
the flow of the Kentucky River. In order to
minimize potential conflicts over water availability
during low flow conditions, the State of Kentucky
limits permitted users to no more than 10 percent of
the lowest average monthly flow. This requirement
applies to EKPC's existing permit, which would
likely be modified to incorporate the additional
withdrawals associated with the Proposed Action.

No use of or discharge into groundwater resources
during construction or operation would occur.

Mitigation: None anticipated beyond project design,
including permit requirements, and administrative
controls. Although not a condition of the permit,
during extremely low-flow conditions for the
Kentucky River, KPE has stated that it would work
with the Division of Water and cease plant
operations if requested.
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Discipline No Action Alternative 1 No Action Alternative 2 (Power |sland) Proposed Action (Power and Gasification
Islands)
Ecologica Thereis no potential to affect Since no federal- or state-listed protected, sensitive, Since no federal- or state-listed protected, sensitive,
Resources federally-listed plant and animal rare, or unique species have been identified at the rare, or unique species have been identified at the
species, or speciesidentified by project site location, no impacts would be expected. project site location, no impacts would be expected.
other federal and/or state agencies

at the project site location. In addition, the proposed site location does not In addition, the proposed site location does not
contain suitable habitat for the federally endangered contain suitable habitat for the federally endangered
running buffalo clover. Approximately 4.8 hectares running buffalo clover. Approximately 7.6 hectares
(12 acres) of old-field vegetation and habitat would (19 acres) of old-field vegetation and habitat would
be lost from construction of the proposed facility. be lost from construction of the proposed facility

and support structures.

Mitigation: None anticipated. Mitigation: Post-construction mitigation Mitigation: Post-construction mitigation
landscaping consisting of a control program for landscaping consisting of a control program for
non-native invasive plants should be adopted. non-native invasive plants should be adopted. Due

to the height of the emissions stacks, the Federal
Aviation Administration will require stack lighting.
To minimize bird strike mortality, the USFWS has
developed a set of voluntary recommendations for
tower siting, construction, operation, and
decommissioning. The gasifier stacks lighting
system would be designed in consideration of
USFWS recommendations.

Noise No noise impacts would occur Short-term minor increase in noise during Short-term minor increase in noise during

since no construction activities
would be taking place.

Mitigation: None anticipated.

construction and operation.

Vehicle traffic would cause minor noise increases
over background levelsin the community of Trapp.

Mitigation: None anticipated.

construction and operation.

Vehicle and rail traffic would cause minor noise
increases over background levelsin the community

of Trapp.

Mitigation: None anticipated.
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Transportation

impacts.

Mitigation: None anticipated.

operation of facility. Depending on the level of
construction activity occurring on-site, 100 to 200
vehicle trips per shift change would occur.
Approximately 40 to 60 heavy duty truck trips per
day would be made to and from the project site.

Railcars would move heavy equipment to the site
during construction as needed.

Approximately 48 vehicle trips per day would be
made during operation, all utilizing Kentucky
Highway 89. No railcars would be required for
operation.

Mitigation: KPE should install turning lanes or
traffic control devices (i.e., stop lights) at the
intersection of Kentucky Highway 89 and the
facility service road.

Discipline No Action Alternative 1 No Action Alternative 2 (Power |sland) Proposed Action (Power and Gasification
Islands)
Traffic and No adverse traffic or transportation Increase in road traffic from construction and Increase in traffic associated with construction.

Approximately 500 to 1,000 vehicle trips per shift
change, depending on the level of construction
occurring, and 40-60 heavy-duty truck trips per day
would be made to and from the project site. Traffic
congestion may be heavy at times during afternoons
when school buses operate on Kentucky Highway
89.

Railcars would move heavy equipment to the site
during construction as needed.

Approximately 160 to 240 additional vehicle trips
throughout each day would be made all utilizing
Kentucky Highway 89 during operation.

Approximately one unit train (100 rail cars)
movement would be made in or out of site per day
during facility operation. Existing rail infrastructure
onsite is sufficient to accommodate a full unit train.

Mitigation: Worker transportation options such as
car pooling should be considered. KPE should
Install turning lanes or traffic control devices (i.e.,
stop lights) at the intersection of Kentucky Highway
89 and the facility service road. Implementation of
directional controlsfor the service road should also
be considered. KPE agrees to repair roads damaged
by facility truck traffic.

Occupational and
Public Health and
Safety

No occupational and public health
and safety impacts.

Mitigation: None anticipated.

Typical worker impacts present in the construction
industry would be associated with facility
construction.

No significant occupational or public health and
safety impacts are expected during facility
operation.

All noise and health impacts would be mitigated
using typical industry safety measures.

Mitigation: Typical industry safety measures would
be implemented.

Typica worker impacts present in the construction
industry would be associated with facility
construction.

No significant occupational or public health and
safety impacts are expected during facility
operation.

All noise and health impacts would be mitigated
using typical industry safety measures.

Mitigation: Typical industry safety measures would
be implemented.
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Discipline No Action Alternative 1 No Action Alternative 2 (Power |sland) Proposed Action (Power and Gasification
Islands)
Waste Management No change to existing facility Facility construction and operation would generate Facility construction would generate small

services within the J.K. Smith Site.

Mitigation: None anticipated.

small quantities of hazardous and nonhazardous
wastes and wastewater.

Mitigation: Typical industry measures would be
implemented to minimize waste generation.
Hazardous wastes would be disposed in approved
hazardous waste landfills outside of Kentucky.

quantities of hazardous and nonhazardous wastes
and wastewater over the 30-month construction
period.

Operation would generate larger quantities of
wastewater and hazardous wastes than No Action
Alternative 2. The gasifiers would produce large
quantities of vitrified frit and elemental sulfur,
which KPE expects would be marketable.

Mitigation: Typical industry measures would be
implemented to minimize waste generation.
Hazardous wastes would be disposed in approved
hazardous waste landfills outside of Kentucky.
Should the vitrified frit be shown to be hazardous, it
would also be disposed in approved hazardous
waste landfills.

Note: MGD = million gallons per day; TPY = tons per year; MLD = million liters per day; USFWS= U.S. Fish and Wildlife Service.
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1. INTRODUCTION AND BACKGROUND

1.1 Introduction

The abundance of coal in the United States makes it one of our Nation’s most important strategic
resources in building a secure energy future. With today’s prices and technology, recoverable reserves
located in the United States could supply the Nation’s coal consumption for at least 250 years at current
usagerates. However, if coal istoreachitsfull potential asan environmentally acceptabl e source of energy,
an expanded menu of advanced clean coal technol ogies must be devel oped to provide substantially improved
options both for the consumer and private industry.

Before any technology can be seriously considered for commercialization, it must be demonstrated
at a sufficiently large scale to develop industry confidence in its technical and economic feasibility. The
implementation of afederal technology demonstration program isthe established means of accelerating the
development of technology to meet national energy strategy and environmental policy goals, to reduce the
risk to human health and the environment to an acceptable level, to accelerate commercialization and to
provide the incentives required for continued activity in research and development directed at providing
solutions to long-range energy problems.

This environmental impact statement (EI'S) has been prepared by the U.S. Department of Energy
(DOE) in compliance with the National Environmental Policy Act of 1969 (NEPA) as amended (42 United
States Code[USC] 4321 et seq.), to evaluate the potential impactsassociated with constructing and operating
a project proposed by Kentucky Pioneer Energy, LLC (KPE), a subsidiary of Globa Energy, Inc. The
proj ect hasbeen sel ected for further consideration by DOE under the Clean Coal Technology (CCT) Program
to demonstrate the first commercial-scale application of amodified version of the British GasLurgi (BGL)
gasification technology in the United States, with the goal of developing a cleaner method of utilizing coal
for electricity generation. The modification to the BGL technology that would be demonstrated by this
project involves the fuel feed to the facility. This project would demonstrate the ability to run BGL
gasification technology from aco-feed of coal and refusederivedfuel (RDF) pellets. Thefacility would also
generate between 40 and 50 percent more capacity than other BGL facilities currently in operation. Though
BGL technology is a proven means of generating electricity, this project would be the first commercial
application of this particular modification to the process, along with the size of the output at which the
facility would operate. DOE’srole in this project isto make a decision on whether or not to provide cost-
shared funding to design, construct, and demonstrate the BGL technol ogy proposed by KPE at the J.K. Smith
Sitein Clark County, Kentucky.

1.2 Background

Sincetheearly 1970s, DOE and its predecessor agencieshave pursued abroadly-based coal research
and development program directed toward increasing the Nation’ s opportunities to use its most abundant
fossil energy resource while improving environmental quality. This research and development program
includes long-term projects that support the development of innovative concepts for awide variety of coal
technologies. The CCT Program was implemented to allow a number of advanced, more efficient, and
environmentally responsible coal utilization and environmental control technologiesto become availableto
the U.S. energy marketplace.

The CCT Program began in 1986 as a collaboration between federal and state governments and
industry representatives to develop environmentally-friendly solutions for the utilization of the Nation’s
abundant coal resources. The Program’s goal is to demonstrate innovative technologies emerging from
global engineering laboratories at ascale large enough so that theindustry could determine whether the new
processes had commercia merit.
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Originaly, the CCT Program was aresponse to concerns over acid rain, which isformed by sulfur
and nitrogen pollutants emitted by coal-burning power plants. President Reagan, through consultation with
various agencies, commissioned the CCT Program as a cost-shared effort between the U.S. Government,
State agencies, and the private sector. Industry-proposed projects were selected through a series of five
national competitionsaimed at attracting promising technol ogiesthat had not yet been proven commercialy.

DOE issued thefirst solicitation (CCT-1) for CCT projectsin 1986. This solicitation resulted in a
broad range of projects being selected in the following four major product markets: environmental control
devices; advanced electric power generation; coal processing for clean fuels; and industrial applications.

In 1987, the CCT Program became the centerpiece for satisfying the recommendations containedin
the Joint Report of the Special Envoyson Acid Rain. A presidential initiative launched a5-year, $5 billion
U.S. Government/industry effort to curb precursorsto acid rain formation. Thesecond solicitation (CCT-11),
issued in February 1988, provided for the demonstration of technologies that were capable of achieving
significant reductionsin sulfur dioxide (SO,) , nitrogen oxides (NO,), or both, from existing power plants.
These technologies were to be more cost-effective than current technologies and capable of commercial
deployment inthe 1990s. In May 1989, DOE issued athird solicitation (CCT-111) with essentially the same
objective asthe second, but additionally encouraged technologies that would produce clean fuels from run-
of-mine coal.

The next two solicitations recognized emerging energy and environmental issues, such as global
climate change and capping of SO, emissions, and thus focused on seeking highly efficient, economically
competitive, and low-emission technologies. Specificaly, the fourth solicitation (CCT-1V), released in
January 1991, had as its objective the demonstration of energy-efficient, economically competitive
technol ogies capable of retrofitting, repowering, or replacing existing facilities while achieving significant
reductionsin SO, and NO, emissions. In July 1992, DOE issued the fifth and final solicitation (CCT-V) to
providefor demonstration projectsthat significantly advanced theefficiency and environmental performance
of technologies applicable to new or existing facilities. Asaresult of these five solicitations, atotal of 60
government/industry cost-shared projects were selected, of which 38, valued at morethan $5.2 billion, have
either been successfully completed or remain active in the CCT Program.

TheKentucky Pioneer IGCC Demonstration Project was sel ected for further consideration under the
fifth solicitation (CCT-V) authorized under Public Law 102-154. The CCT Program relies on substantial
funding from sourcesother than thefederal government asthe parti cipant supportsthe majority of the project
cost. The Department of the Interior and Related Agencies Appropriations Act of 1986, asection of Public
Law 99-190, introduced and defined cost sharing for the program. The participant must agree to repay the
government’ sfinancial contribution, with the basisfor the repayment negotiated between the participant and
the government, to ensure that taxpayers benefit from a successful project. Congress has directed that
projectsin the CCT Program should be industry projects assisted by the government and not government-
directed demonstrations.

DOE selected for further consideration the Kentucky Pioneer Integrated Gasification Combined
Cycle (IGCC) Demonstration Project, which KPE will own and operate. The objective of the proposed
Kentucky Pioneer |GCC Demonstration Project woul d bethe demonstration of thefirst commercial fixed-bed
co-fed BGL process in the United States. The project would demonstrate repowering and retrofit
technologies by incorporating coa gasification technology into the IGCC process.

DOE developed an overall NEPA strategy for the CCT Program that includes consideration of both
programmatic and project-specific environmental impacts during and after the selection process of the
proposed project site. Aspart of the NEPA strategy, the EI Sfor the Kentucky Pioneer IGCC Demonstration
Project tiersfrom the Clean Coal Technology Programmatic Environmental I mpact Statement (CCT PEIS)
that DOE issued in November 1989 (DOE/EIS-0146). The CCT PEIS evaluated two aternatives, the No
Action Alternative, and the Proposed Action. The No Action Alternative assumed the CCT Program would
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not continue and that conventional coal-fired technol ogies with flue gas desulfurization and nitrogen oxide
controls that met New Source Performance Standards (NSPS) would continue to be used. The NSPS (40
Code of Federal Regulations[CFR] 60) were established under the 1970 amendments to the Clean Air Act
to adopt emission standardsfor major new industrial facilities. The Proposed Action assumed that the clean
coal projectswould be sel ected and funded, and that successfully demonstrated technol ogieswould undergo
widespread commercialization by the year 2010.

Under the CCT Program and NEPA, DOE isresponsiblefor acomprehensive review of reasonable
aternativesfor siting the proposed project. However, in dealing with the applicant or industrial partner, the
scope of aternatives is necessarily more restricted because DOE must focus on alternative ways to
accomplishits purposethat reflects both the application before the Department and the functions DOE plays
in the decision process. DOE’s role is limited because the federal government is neither the owner nor
operator of the proposed project. It isappropriate in such cases for DOE to give substantial consideration
to the applicant’ s needs in establishing a project’ s reasonable alternatives.

Therange of reasonabl e alternativesto be considered in the EI Sfor the proposed K entucky Pioneer
| GCC Demonstration Project is determined in accordance with the overall NEPA strategy. InaCooperative
Agreement with an applicant, the scope of alternativesis necessarily morerestricted so that DOE can focus
on aternative waysto accomplish the programmatic goal s based on the specific application being considered
for funding. The EIS includes analysis of the No Action Alternative, as required under NEPA, and the
Proposed Action. Since KPE has stated that the sitewould be used to construct anatural gas-fired combined-
cycle plant should DOE decide against providing cost-shared funding for the gasification technology
demonstration, two No Action Alternatives are addressed. No Action Alternative 1 assumes that DOE
decidesagainst providing cost-shared funding for the project and that no plant isconstructed asaresult. This
will essentially result in no effects to the existing environment. As shown previously, thisis unlikely to
occur but it is presented because it serves as an analytical baseline for comparison of the environmental
effects of the project.

No Action Alternative 2 assumes that DOE decides against providing cost-shared funding for the
project and KPE constructs anatural gas-fired combined-cycle plant, the power island portion of the overall
project, at the proposed project location. The changesin the environment resulting from the operation of the
combined cycleturbines are presented in the appropriate sections of Chapter 5, Environmental Impacts, and
are used as a basis to compare the impacts of the Proposed Action.

DOE does not plan to evaluate alternative sites for the proposed project due to DOE’ s limited role
inproviding cost-shared funding for the project and the applicant’ sintention to proceed with the construction
of the natural gas-fired combined-cycle plant at the partialy constructed J.K. Smith Site, even if DOE
decides not to provide cost-shared funding.

1.3 The Proposed Kentucky Pioneer IGCC
Demonstration Project

The Proposed Actionisfor DOE to provide financial assistance through a Cooperative Agreement
with KPE, a subsidiary of Global Energy, Inc., for the design, construction and operation of the proposed
project in Clark County, Kentucky. DOE’s Cooperative Agreement with KPE was originally based on the
construction and operation of a400 megawatt (MW) IGCC power plant. The 400 MW output was based on
the commercial availability of the new General Electric (GE) 7H gas turbine technology. Thiswould have
included one 270 MW gas turbine and one 130 MW steam turbine for the combined cycle configuration.
However, the GE 7H would not be available in a timeframe that supports the Kentucky Pioneer IGCC
Demonstration Project. Therefore, KPE decided to utilize the currently available GE 7FA technology. Two
GE 7FA gas turbines produce approximately 400 MW in one simple cycle. With the addition of a steam
turbine to the two GE 7FA gas turbines, the net output of the combined cycle power unit would increaseto
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540 MW. Due to the equipment change since the issuance of the Cooperative Agreement, the analysesin
this EISwill be based on acombined cycle net power output of 540 MW instead of 400 MW (Global Energy
2000b).

Since the issuance of the Notice of Intent (NOI), the solid fuel source for this project has changed
from fuel briquettes made from high-sulfur coal and municipal solid waste (M SW) to co-feeding coal and
RDF pellets. RDF pellets are generated from refined MSW. During the pellet production process, large
objects and contaminants are removed and the remaining waste is milled into a mulch and pressed into
pellets. The processisdescribed in greater detail in Section 3.2.2.2, Refuse Derived Fuel Pellet Production.
RDF pellets would be procured from an existing RDF pellet manufacturer. The two fuel sourceswould be
shipped by rail directly to on-sitestorage. Atleast 50 percent of the co-feed would consist of high-sulfur coal
from the Kentucky region. KPE changed the solid fuel source due to the simplicity and cost effectiveness
of co-feeding the two components (Global Energy 2000b).

Thefacility would demonstrate the following innovative technol ogies: (1) gasification of ablend of
coal and RDF pellets using the BGL process; and (2) the utilization of a synthesis gas (syngas) product as
aclean fuel in combined cycle turbine generator sets. The demonstration would operate for a minimum of
the first year of the facility’s 20-year commercial operation period. Data generated during the 1-year
demonstration would be used to determine if the coal and RDF pellet co-feed would continue after the first
year of operation.

Asoriginally proposed, the project included ahigh temperaturemolten carbonatefuel cell. However,
in July 2002, DOE decided to move the fuel cell demonstration portion of the Kentucky Pioneer IGCC
Demonstration Project to Global Energy’ s Wabash River IGCC plant near West Terre Haute, Indiana. By
utilizing an already existing commercial IGCC plant with experienced personnel, this re-siting would
advance the projected fuel cell demonstration schedule by more than 1 year, thereby providing potentia for
the technology to enter the market at an earlier date. Accordingly, thefuel cell isno longer considered apart
of the Proposed A ction and subsequent discussion and analysis related to the fuel cell has been removed in
thisFinal EIS. Without thefuel cell component, DOE’ s cost-share amount for the KPE project would be $60
million. The fuel cell demonstration has independent utility, and DOE will determine whether to proceed
with the fuel cell demonstration separate from its decisionmaking regarding the Proposed Action. As
appropriate DOE will undertake separate NEPA analysis with regard to the re-siting of the fuel cell.

The proposed project would consist of the following major facility components: (1) RDF pellet and
coal receipt and storage sheds; (2) gasification plant; (3) sulfur removal and recovery facility; (4) air
separation plant; and (5) two combined cycle el ectric generation units. Theproduction of syngasinthe BGL
process occurs in the gasification plant, sulfur removal and recovery facility, and air separation plant.

Under the Proposed Action, the two GE 7FA gasturbines would be fired with syngas. The syngas
firing process consists of the following four steps: (1) generation of syngas from RDF pellets and coal
reacting with steam and oxygen in a high-temperature reducing atmosphere; (2) removal of contaminants,
including particulates and sulfur in the sulfur removal and recovery facility; (3) clean syngas combustion in
agasturbine generator to produce e ectricity; and (4) recovery of residua heat in the hot gas produced by
the gas turbine. Thisresidual heat is then used to generate steam in a heat recovery steam generator that
produces additional electricity in a steam turbine, which is the combined cycle aspect of the plant.

Theproject islocated in Clark County, Kentucky. The project siteislocated on approximately 121
hectares (300 acres) within a 1,263-hectare (3,120-acre) tract owned by East Kentucky Power Cooperative
(EKPC). Thetract is 34 kilometers (21 miles) southeast of the city of Lexington, 13 kilometers (8 miles)
southeast of the city of Winchester, and 1.6 kilometers (1 mile) west of the Trapp community.

The proposed location was originally slated for a conventional coal-fired power plant in the early
1980s when demand for electricity was forecasted to significantly increase. The 121 hectares (300 acres)
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were previously disturbed in the 1980s after the issuance of a Record of Decision (ROD) by the Rural
Electrification Agency (REA) for theFinal Environmental Impact Statement J.K. Smith Power Station Units
1land 2 (J.K. Smith EIS). When the demand for additional electricity failed to materialize, the construction
on that project was halted. Preliminary grading, primary foundations, fire protection piping, and access
infrastructureinstallation were completed in the project sitearea. KPE has stated that it intendsto construct
the combined cycle power unit (power island) at this site regardless of the outcome of the demonstration
project application.

1.4 Relationship of the Environmental Impact Statement to Other
National Environmental Policy Act Documents

Thefollowing discussion providesabrief summary of the NEPA documentsissued to datethat relate
to the project or site area.

The Kentucky Pioneer Integrated Gasification Combined Cycle Demonstration Project
Environmental Impact Statement will tier from the CCT PEIS that was issued by DOE in November 1989
(DOE/EIS-0146). The CCT PEISevaluated two aternatives: (1) the No Action Alternative, which assumed
the CCT Program would not continue, and that conventional coal fired technologies with flue gas
desulfurization and nitrogen oxide controlsthat met NSPS would continue to be used; and (2) the Proposed
Action, which assumed that the clean coal projectswould be selected and funded. The CCT PEIS Proposed
Action assumed that successfully demonstrated technol ogieswould undergo widespread commercialization
by the year 2010.

TheJ.K. Smith EISwasissued by REA in 1980. The EISdescribesthe environmental effects of the
construction and operation of two 650 MW coal-fired steam el ectric generating units and the associated 345
kilovolt (kV), 161 kV, and 138 kV transmission lines. The U.S. Department of Agriculture’ s Rural Utility
Service's ROD for the JK. Smith EIS stated that there would be no significant impacts for project
implementation. The J.K. Smith EIS was used as a source document to prepare Chapter 4, Affected
Environment, of the Kentucky Pioneer IGCC Demonstration Project EIS. Where necessary, updated
information was included and documented accordingly.

The following documents were al so reviewed in preparation of this EIS:

Environmental Analysis, J.K. Smith Power Sation Units 1 and 2, Clark County, Kentucky. This
document was prepared by REA in 1979 and revised in 1980 to analyze theimpacts of the proposed J.K.
Smith Power Station, and represents an initial step in assessing the potential environmental impacts
associated with the conceptual design and in estimating quantitative design information for the J.K.
Smith Power Station. The proposed generation stationwould have had two el ectric generating unitseach
containing acoal -fired boiler and a steam driven turbine generator. A Finding of No Significant Impact
(FONSI) was issued by REA with respect to the potential environmental impacts resulting from the
proposed project.

Environmental Assessment, Combustion Turbine Generation Project. This environmental assessment
(EA) was prepared in June 1992 by East Kentucky Power Cooperative's (EKPC) to analyze the
construction and operation of three simple cycle combustion turbine generating units at a site within
EKPC service territory. Alternatives considered included the No Action Alternative, demand side
options, purchased capacity from both utility and non-utility generators, and ownership participationin
acoal-fired unit. In addition, alternative generation technologies and alternative sites were evaluated.
The JK. Smith Site and the Columbia Site were both evaluated as potential siting locations within the
EKPC service area. A FONSI was issued by the REA with respect to the potential environmental
impacts resulting from the proposed project.
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1.5 Public Participation

To date, public participation for the EIS has consisted of the scoping process, which included a
public comment period, during which one public scoping meeting was held; and the public comment process
which included a public comment period, during which two public meetings were held.

1.5.1 Public Scoping Process

Upon publishing an NOI inthe Federal Register (FR) announcing itsintent to preparean EISfor the
Kentucky Pioneer IGCC Demonstration Project (65 FR 20142), DOE notified interested persons, including
federa, state, and local government agencies, publicinterest groups, regulators, and membersof the general
public and invited them to participate in the scoping process (see Appendix B). Publication of the NOI
marked the beginning of the formal public scoping period for the Kentucky Pioneer IGCC Demonstration
Project EIS. DOE held a public scoping meeting in Trapp, Kentucky, on May 4, 2000, to allow interested
partiesto present verbal and written comments. Inaddition, aninformal session prior to the scoping meeting
was held on May 4, 2000, from 4:00 p.m. to 6:00 p.m., at the Trapp Elementary School in Trapp, Kentucky.
The formal scoping meeting was held from 7:00 p.m. to 9:00 p.m. following the informal session. The
scoping period officialy closed on May 31, 2000.

To encourage broad public participation, DOE notified stakeholders by mail, prior to the public
scoping meeting. In addition, press releases and public service announcements were submitted to selected
newspapers. Informational handouts and factsheets were distributed widely at the scoping meeting and by
request.

Thirty-six individuals signed in at the scoping meeting, at which 5 participants provided atotal of
19verbal comments. Threeindividual ssubmitted eight written commentsduring the public comment period.

State agency representatives, members of interested groups, and private individuals attended the
public scoping meeting and submitted comments on the scope of the EIS. The following attendees signed
in at the meeting:

Current DOE employees

Contractor representatives

Global Energy, Inc., representatives

EKPC representatives

Elementary school representatives (i.e. superintendent, principal)
Media personnel

Union members

Community members

1.5.2 Summary of Issues/Concerns Raised During the Public Scoping Process

For purposes of tracking and analysis, all comments received were categorized and organized into
a database. The categories of comments received are summarized below. As appropriate, DOE took
comments provided at the scoping meeting into consideration in preparing the EIS. Thefollowingisabrief
summary of comments presented by members of the public at the public scoping meeting of May 4, 2000.
The comments have been organized according to resource areas analyzed in this document.

Commentors asked many questions regarding the local market and economy throughout the term of
theproposed project. Some commentorswere concerned with the number of local and union representatives
that would be hired during construction and plant operations. I1naddition, these commentorsstated that union
labor continues to be the most productive, competent, and skilled workforce worldwide. Issues related to
socioeconomics can be found in Section 4.3 and 5.3, Socioeconomics.
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One commentor stated that housing would be an issue associated with the project. In addition,
another commentor wanted to know how many children would be entering into thelocal school district and
into the surrounding community once the project construction commences. These issues are analyzed in
Section 4.3 and 5.3, Socioeconomics.

Onecommentor asked what consumer savingshave been experienced from previousplants. Todate,
thisissue has not been addressed as part of this EI'S because DOE believesthat it is not within the scope.

One commentor stated that visual resources and land use impacts should be addressed in the EIS
sincethe siteis off themain highway. Land use impacts have been addressed in Section 5.2, Land Use. In
addition, visual impacts have been analyzed in Section 5.5, Aesthetic and Scenic Resources.

Commentors raised issues regarding air pollution emissions associated with the proposed project.
In addition, one commentor indicated that air and water quality are very well regulated. Air and water
resources have been analyzed in Section 5.7, Air Resources, and Section 5.8, Water Resources and Water

Quality.

Commentors stated that they believe noise will be an issue associated with the project. One
commentor indicated that a significant noise problem may interfere with the running of the local schooal,
which is located one mile away from the proposed project location. Noise impacts have been analyzed in
Section 5.10, Noise.

Multiple comments were received regarding traffic and transportation issues. Commentors are
concerned about the infrastructure of the community roads, the amount of traffic during working hours, and
the provisions and regulations required to keep traffic under control in the surrounding area. Commentors
al so asked whether the primary mode of transportation would betruck or rail transportation. One commentor
believes that there is going to be a transportation processing problem before the briquettes arrive at the site.
Impacts from traffic and transportation have been analyzed in Section 5.11, Traffic and Transportation.

One commentor stated that they believe environmental justice concerns should be addressed in the
EIS. Environmental justice issues have been addressed in Section 5.19, Environmental Justice.

Commentors stated their concerns relating to the briquettes and the briquette facility location.
Commentors inquired if the material would be coming from local sources to produce the briquettes. One
commentor indicated that the briquettes should be manufactured closeto the site. Another commentor asked
how closely the 50 percent of MSW would be monitored. In addition, one commentor wanted to know
information about thel ogisticsof integrating the garbage and i ntegrating the high-sulfur coal. Onecommentor
asked if the source of the waste would be in Clark County or another location. In addition, the commentor
asked if the solid waste would be picked up for free or would the local community haveto dispose of it if the
solid waste came from alocal source. Another commentor asked if the waste generated at the facility would
be landfilled in the area or away from the area. Finally, another commentor asked if the material generated
onsite would be stockpiled on site or be transported to an off-site location. A discussion of the fuel sources
is presented in Section 3.2, Fuel Source. Briquettes are no longer the proposed fuel source for this project.

One commentor stated that they hope the facility is built with justice and dignity of the taxpayers
money.

1.5.3 Public Comment Process on the Draft Environmental Impact Statement

On November 16, 2001, DOE published the Notice of Availability for the Kentucky Pioneer IGCC
Demonstration Project Draft EIS in the FR (66 FR 57717). The original comment period for the Draft EIS
would have ended on January 4, 2002; however, to accommodate requests from the public, the public
comment period on the Draft EIS was extended to January 25, 2002. Thetotal comment period was 71 days.
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Public meetings were held on December 10, 2001, in Lexington, Kentucky, and on December 11, 2001, in
Trapp, Kentucky. 1n addition, the public was encouraged to provide commentsviamail, electronic mail, fax,
telephone, and through written and verbal comments submitted at the public meetings. A court reporter was
present at the public meetings to provide a verbatim transcript of the proceedings and record any formal
comments. DOE considered and responded to all of the comments received on the Draft EIS.

Appendix D of this EIS, the Comment Response Document, describes the public comment process
in detail and provides copies of all comments received and DOE’ s response to each comment. Altogether,
DOE received 38 comment documents containing 373 comments. Responses to these comments and
corresponding changesto the Draft EI S hel ped to improvethe guality and usefulnessof the Final EIS. Among
the topics or issues raised in the comments were concerns about:

the applicability of and compliance with state and local solid waste statutes

the detail of the facility and BGL process description

the potential of the vitreous frit to be hazardous and related waste management issues
the need for power in central Kentucky

the impacts of the related transmission line

impacts to the Kentucky River

impacts of plant operation on air resources, including acid rain and greenhouse gases
impacts of facility discharges on local drinking water

impacts of air emissions from the facility

the handling of materials and waste to reduce impacts from potentia spills

impacts to the aesthetic and scenic resources of the area

impacts to Kentucky Highway 89 and local traffic levels

cumul ative impacts of the proposed project and other potential local developments

In addition to providing aresponse to each comment received, DOE revised the appropriate sections
to provide any requested information that was newly available or to further explore areas of potential impact.
Additional technical details not available at the time of issuance of the Draft EIS enabled further revisions
and additionsto the Final EIS. The revisions and additions are indicated by underscored text.

1.6 Content of this Environmental Impact Statement

By addressing the following issues, this EIS provides a comprehensive assessment of reasonably
foreseeable consequences from the Proposed Action:

potential effects on the Kentucky River

effects of air emissions from the Kentucky Pioneer IGCC Demonstration Project

potential effects on the public and workers during normal operations

potential effectson membersof the public, including minority and low-income popul ations, from normal

operations and reasonably foreseeable accidents

» pollution prevention, waste minimization, and energy and water use reduction technologiesto minimize
environmental impacts

* potential socioeconomic impacts, including potential impacts associated with the number of workers
needed for operations

e potential impacts on cultural and historic resources

» compliance with applicable federal, state, and local requirements

» potential cumulativeimpactsof all past, present, and reasonably foreseeablefuture operationsinthelocal
area

e potential irreversible and irretrievable commitment of resources

» potential environmental impacts associated with constructing and operating the Kentucky Pioneer IGCC

Demonstration Project
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1.7 Requlatory Issues

The proposed facility would be thefirst commercial-scal e demonstration of aco-fed BGL gasifierin
the United States. The gasifier units used would also be between 40 and 50 percent larger than other existing
gasifier units, allowing for greater electrical output from the facility. Because of the size and innovative
nature of thetechnology to be demonstrated, there are two outstanding issues remaining to beresolved. They
can be summarized into two main categories as follows:

« the potential of the vitrified frit to be hazardous under the Resource Conservation and Recovery Act
RCRA); and
« theuse of water in the facility and competing demands for water

This section will detail the status of each of these issues and steps that have been taken to resolve any
controversy.

1.7.1 Vitrified Frit

The vitrified frit is aglassy, silica-like matrix material produced as a byproduct of the gasification
process. Because frit has not been produced by the gasification of co-fed coal and RDF as proposed by this
project, no dataisavailableto determinethe potentia for thefrit toleach and be classified ashazardouswaste,
which under state law is defined at Kentucky Revised Statutes 224.01-010(31b). The state procedures for
identifying hazardouswaste aredetailed in Title 401, Kentucky Administrative Regulations, Chapters 31 and
32. The first batch of frit would be subjected to Toxicity Characteristic Leaching Procedure testing to
determine if it is a hazardous waste under RCRA and applicable Kentucky laws and regul ations.

The frit from gasifiers operating on a 100 percent coal feed has consistently proven to be
nonhazardous under RCRA, and the process has been shown to produce arelatively consistent frit regardless
of thetype of coal usedin thefuel feed. KPE isproposing to sell thefrit asamarketable product, but thiswill
only be possible if the frit is deemed nonhazardous. Should the frit be determined to be hazardous under
RCRA , KPE would bear all financial costs associated with handling and disposal of the material. Therefore,
if thefritisfound to be hazardous, it would be necessary for KPE to review the gasification process and adjust
the operation in order to alter the qualities of the frit. Ultimately, if process adjustments failed to produce a
nonhazardous frit, KPE could decide to use 100 percent coal feed as a means to achieve anonhazardous frit
material. Impacts associated with use of a100 percent coal feed would be expected to be essentially the same
as the impacts examined under the Proposed Action (the 50-50 co-feed), except for those impacts directly
atributable to the RDF, which would be primarily impacts associated with transportation and storage
activities.

1.7.2 Water Resources

The Kentucky Pioneer IGCC Demonstration Project facility would withdraw approximately
15.1 million liters per day (4.0 million gallons per day) of water from the Kentucky River. Thisisequivaent
to 0.1 percent of the daily average flow and 4 percent of the 7-day low flow with a statistical recurrence
interval of 10 years. Of thisamount, 1.5 million liters per day (0.4 million gallons per day) would be returned
tothe Kentucky River astreated wastewater. KPE would not berequired to obtain apermit for thewithdrawal
because they would use the existing EKPC pipeline.  EKPC's existing water permit would require
modification for the additional withdrawals.

The large amount of water removed and associated discharges back into the river have raised a
number of concerns about competing uses of the water. The main concern isthat the city of L exington uses
the Kentucky River asits source of drinking water and during low flow conditions, adequate supply of water
for the city may not be avail able dueto thewithdrawal srequired by the plant. KPE hasindicated that it would




Introduction and Background

work with the Kentucky Department of Environmental Protection, Division of Water, during low flow
conditions and would cease plant operations and withdrawals from the river if required.
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2. PURPOSE AND NEED FOR AGENCY ACTION

2.1 Proposed Action

The proposed federal action is for the U.S. Department of Energy (DOE) to provide, through a
Cooperative Agreement with Kentucky Pioneer Energy, LLC (KPE), asubsidiary of Global Energy, Inc.,
approximately $60 million in cost-shared funding support for the design, construction, and operation of the
proposed Kentucky Pioneer Integrated Gasification Combined Cycle (IGCC) Demonstration Project. The
total cost of the project is currently estimated to be $414 million. The IGCC is atechnology that converts
coal into clean gas, virtually free of sulfur and particul ates, burnsthe gasin acombustion turbineto generate
electricity, and then captures the heat to drive a steam turbine, which generates additional electricity.

The proposed project would include four coa and refuse derived fuel (RDF) gasification unitsand
a 540 megawatt (MW) synthesis gas-fired combined cycle power plant in rural Clark County, Kentucky.
KPE would use alicensed gasification technology to fuel an electric generating facility. Thefacility would
bedesignedfor at least 20 years of commercial operation, with KPE providing datafrom the proposed Clean
Coa Technology (CCT) demonstration for the first year. The proposed project would be the first
commercia application of amodified version of the British GasLurgi (BGL) gasification technology in the
United States. The important modification to the BGL technology isthe gasification of ablend of coal and
RDF pellets.

ThelGCC system that would be demonstrated in this project is suitablefor repowering both existing
and new power plants. The technology is expected to be adaptable to a wide variety of potential market
applications because of several factors. First, pilot scale tests of the BGL gasification technology have
successfully used a wide variety of coals within the United States. Also, the highly modular approach to
system design makes the BGL -based |GCC competitive in awide range of plant sizes. In addition, the high
efficiency and environmental performance of the system are competitive with other fossil-fuel-fired power
generation technologies.

The Kentucky Pioneer IGCC Demonstration Project facility would be designed for at least 20 years
of commercial operation. Thefirst year of facility operation would demonstrate the co-fed BGL gasification
technologies. Construction of the entire facility would require approximately 30 months.

Asoriginally proposed, the project i ncluded ahi gh temperature molten carbonatefuel cell. However,
in July 2002, DOE decided to move the fuel cell demonstration portion of the Kentucky Pioneer IGCC
Demonstration Project to Global Energy’ s Wabash River IGCC plant near West Terre Haute, Indiana. By
utilizing an already existing commercia IGCC plant with experienced operating personnel, this re-siting
would advance the projected fuel cell demonstration schedule by more than 1 year, thereby providing
potential for the technology to enter the market at an earlier date. The fuel cell component accounts for
approximately $16 million of the overall Kentucky Pioneer IGCC Demonstration Project cost and will
decrease DOE'’ s cost-share allocation for the project by that amount. Accordingly, thefuel cell isno longer
considered as part of the Proposed A ction and subsequent discussion and analysisrelated to thefuel cell has
been moved in this Final EIS.

2.2 Purpose and Need for Agency Action

Thegoal of the CCT Program, as established by Congress, isto make available to the United States
energy marketplace advanced and environmentally responsivetechnol ogiesthat will help alleviate pollution
problems from coal utilization. Solutionsto a number of key energy issues are directly dependent upon the
degreeto which coal can be considered as an available energy option. Theseissuesinclude: (1) long-range
reguirements for increased power demand; (2) need for energy security; and (3) increased competitiveness
in the international marketplace.
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The proposed Kentucky Pioneer IGCC Demonstration Project was selected as one of the candidate
proj ectsthat would best further the objectivesidentified inthe CCT Program. The purpose of this proposed
project isto demonstrate and assess the reliability, and maintainability of a utility-scale IGCC system using
high-sulfur bituminous coal and an RDF blend in an oxygen-blown, fixed-bed, slagging gasifier. The
proposed project was al so selected to demonstrate the combined removal of sulfur dioxide, nitrogen oxides,
and particulate matter using BGL gasification technology. The project would be the first demonstration of
the coal and RDF pellet co-feed gasification technology; and the total facility output would also be between
40 and 50 percent larger than other facilities utilizing BGL technology. Aswith other clean coal projects,
an overall objectiveisto achieve emission level slower than the limits established by the Clean Air Act while
producing power more efficiently and at alower cost than conventional coal utilization technologies. The
co-feed aspect of the project would potentially demonstrate a means to extend the life of the Nation’s coal
reserves.

The proposed project could meet DOE’s objective to generate technical, environmental, and
financial datafrom the design, construction, and operation of the facilities at a scale large enough to allow
the power industry to assess the potential of co-fed BGL gasification technologies for commercial
application. Thisdata could demonstrate that IGCC power plants, based on this technology, could be built
cost effectively, with thermal efficiencies that would significantly reduce electric power costs over more
conventional technologies.

KPE isproposing to construct the Kentucky Pioneer IGCC Demonstration Project at East Kentucky
Power Cooperative's (EKPC) existing J.K. Smith Site due to existing and projected electrical 1oads on the
EKPC system. Electrical load forecasts outlined in EKPC’ s 1998 Power Requirements Study indicates that
the total energy requirements for EKPC’ s system are expected to increase by 3.0 percent per year through
2017. Net winter peak demand is expected to increase by over 1,600 MW or 3.3 percent per year and net
summer peak demand is projected to increase by approximately 1,250 MW or 3.0 percent per year. Peakis
projected to increase from 2,031 MW in 1998 to 2,394 MW in 2003 and 3,478 MW in 2015. Based on this
load growth, EK PC will need additional power supply resourcesof 625 MW in 2003. The Kentucky Pioneer
| GCC Demonstration Project isbeing recommended by K PE to satisfy themajority of the projected el ectrical
load growth on EKPC’ s existing system while demonstratinga CCT. Thisenvironmental impact statement
will help DOE decide whether or not to provide $60 millionin cost-shared funding for the K entucky Pioneer
IGCC Demonstration Project.

Theneedfor greater electrical generationintheregionisdemonstrated by EK PC’ splansto construct
four new combustion turbine (CT) electric generating units (addressed in Section 5.14, Cumulative |mpacts)
to provide peaking service alongsidetheir three existing peaker CTsat the J.K. Smith Site. The construction
of the 540 MW power plant will help to assuage the need for electricity in the region. The intent of the
proposed project isto demonstrate a more environmentally-friendly method of electric generation and help
to reduce the impacts associated with conventional generation technologies.

If enough data is generated, the proposed Kentucky Pioneer IGCC Demonstration Project could
advance DOE'’ sobjective of demonstrating technical, economical, and environmental viability of commercial
scale operation of coal-based power generation technologies with amodul e that could be replicated for use
by utilities and other industries in the near future. This project represents an integration of the latest
devel oping gasification and power generation technologies to provide industry and electric utilities with a
major source of clean, dependable, and economical electricity.

Thecommercialization of environmentally progressivetechnologiesusing coal, whichisarelatively
inexpensive fuel source, isimportant to the electric utility industry asit endeavorsto balance environmental
costs and benefits of generating electricity. The proposed Kentucky Pioneer IGCC Demonstration Project
could make a significant contribution to the new technologies available to electric-generating utilities,
independent power producers, and co-generators in their efforts to produce power economically from
abundantly available coal in an environmentally acceptable way.
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3. KENTUCKY PIONEER IGCC DEMONSTRATION PROJECT
DESCRIPTION AND ALTERNATIVES

3.1 Kentucky Pioneer IGCC Demonstration Project Facility

The Kentucky Pioneer Integrated Gasification Combined Cycle (IGCC) Demonstration Project
facility would be located in Clark County, Kentucky (Figure 3.1-1) on a 121-hectare (300-acre) site within
the 1,263-hectare (3,120-acre) J.K. Smith Site, owned by East Kentucky Power Cooperative (EKPC) (Figure
3.1-2). The project site is 34 kilometers (21 miles) southeast of the city of Lexington, 13 kilometers (8
miles) southeast of the city of Winchester, and 1.6 kilometers (1 mile) west of the community of Trapp,
Kentucky.

The 121-hectare (300-acre) project site was previously disturbed by preliminary construction
activitiesinthemid-1980swhen EK PC began construction of the J.K. Smith coal-fired power station. EKPC
had completed preliminary grading, primary foundations, fire protection piping, and rail spur access
infrastructure installation before the project was canceled in the early 1990s when the projected demand for
electricity in the areafailed to materialize. The Kentucky Pioneer IGCC Demonstration Project would be
built on the portion of the site that was previously cleared and graded. Figures 3.1-3to 3.1-6 illustrate the
current site conditions.

The site is reached by Kentucky Highway 89 and accessed through a gated perimeter fence and
accessroad. The accessroad is approximately 1.6 kilometers (1 mile) long from Kentucky Highway 89 to
the project site. Plant access by rail, which crosses the eastern side of the station, would be from a freight
rail [ineowned by CSX Transportation, Inc. (Figure 3.1-7). Anexisting railroad |oop about 5 kilometers (3.1
miles) longwill be utilized for raw material delivery and product transportati on around the 121-hectare (300-
acre) project site (Figure 3.1-8).

To support the project, EKPC would construct a new 138-kilovolt (kV) electric transmission line.
The proposed route for the line would extend northeasterly from the project site to the Spencer Road
Termina in Montgomery County, Kentucky, where it will interconnect with the existing local power grid.
Figure 3.1-9 showsthelocation of the Spencer Road Terminal with respect to the proposed project site. This
transmission linewould provide additional capacity adequate to accommodate the addition of the Kentucky
Pioneer |GCC Demonstration Project and is consistent with the master plan for transmission outletsrequired
for existing and future generation at EKPC’ sJ.K. Smith Site. However, theresulting margin of transmission
capacity of the Kentucky Pioneer IGCC Demonstration Project plus the existing and planned EKPC
combustion turbines (CTs) is small, thus triggering the need for future expansion of the local power grid.
The impacts of potential future expansion of the grid are addressed in Section 5.14, Cumulative |mpacts.

The proposed new transmission line would be approximately 27 kilometers (17 miles) in length;
however, the exact route for the line has yet to be determined. For this environmental impact statement
(E1S), itisassumed the transmission line would be constructed in asimilar fashion as other 138-kV electric
transmission lines built by EKPC in the project area. The line would require a 30 to 45 meter (100 to 150
foot) wide right-of-way. The electrical conductorswould be supported by double wood and/or steel, single
and/or double pole structures. The average height of the support structures would be approximately 24
meters (80 feet) aboveground and the average span between structures would be 122 to 305 meters (400 to
1,000 feet), depending upon the terrain (Figure 3.1-10).
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Figure 3.1-2. Kentucky Pioneer IGCC Demonstration Project Facility Location at J.K. Smith Site
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Source: EKPC 2000b.

Figure 3.1-3. Current Site Conditions at the Kentucky Pioneer IGCC Demonstration Project Site,
Looking South on Existing Water Tank
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Source: EKPC 2000b.

Figure 3.1-4. Current Site Conditions at the Kentucky Pioneer IGCC Demonstration Project Site, from
Existing Water Tank Looking North to the Rail Spur
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Source: EKPC 2000b.

Figure 3.1-5. Current Site Conditions at the Kentucky Pioneer IGCC Demonstration Project Site, from
Existing Water Tank Looking East/Southeast
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Figure 3.1-6. Current Site Conditions at the Kentucky Pioneer IGCC Demonstration Project Site, from
Existing Water Tank Looking South/Southwest with Administrative Buildingsin the Background
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Figure 3.1-8. Generalized Rail Loop Layout for Kentucky Pioneer IGCC Demonstration Project Facility
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Figure 3.1-9. Spencer Road Terminal and Sensitive Areas in Clark and Montgomery Counties
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As stated previously, the exact route of the transmission line is yet to be determined. The U.S.
Department of Agriculture’s Rural Utility Service (RUS) has approval authority for this capacity upgrade
(Global Energy 2000b). Under RUS National Environmental Policy Act (NEPA) policies and procedures,
transmissionlinesof lessthan 230 kV andlessthan 40.2 kilometers (25 miles) may be categorically excluded
from the requirement to prepare an EIS under NEPA. Transmission linesin this category normally require
an Environmental Report (ER) for the application to be approved (7 CFR 1794.22).

Thedirect-line distance between the proposed station location and the Spencer Road Terminal is24
kilometers (14.9 miles). The proposed 138-kV transmission line is 27 kilometers (17 miles) in length,
therefore the proposed route would only deviate to either side of the direct line between the two locations
by a maximum of 1.6 kilometers (1 mile). This establishes a 3.2-kilometer-wide (2-mile-wide) corridor
between the proposed site location and the Spencer Road Terminal into which the route must fit. The
transmission line should follow existing routesto the greatest extent practicable. Theterraininthiscorridor
istypified by gently rolling hillsand land useis predominantly agricultural, with afew small areas of mixed
woodland and agricultural land. There are very few residences along the proposed route asit runs through
areasclassified asrural. Thegeology inthisareaissimilar to that found at the project location, as described
in Section 4.6, Geology.

The proposed route may cross between approximately five and ten creeks and streams, as shownin
Figure 3.1-9. Many of these streams are intermittent and ephemeral and would not be directly affected by
construction of the transmission line. Cultural resources, such as historic sites and structures, may aso be
encountered along the route. The typical construction procedures that would be implemented would
minimize impacts to these resources by avoiding the locations during route planning. Intermittent and
ephemeral streamsaretypically crossed during periods of no recorded flow. Impactsto streamswould most
likely be minor should a flow be present during construction, since the line would pass over the creek or
stream.

As Figure 3.1-9 shows, there are seven locations along or near the area which would contain the
transmission line route where federally-listed endangered species have been shown to occur. Six of these
seven locations represent the presence of the endangered plant, running buffalo clover (Trifolium
stoloniferum), with the seventh, located to the northeast of the Spencer Road Terminal, representing the
presence of the endangered mammal, the Indiana bat (Myotis sodalis). To prevent any impacts to these
endangered species and their habitat, the route would be established to avoid these locations and could be
constructed underground, if necessary. If construction were required near the location of the Indiana bat
habitat, special procedureswould berequired. Any required treeremoval could only occur during the bat’s
hibernation period, which occurs between November 15" and March 31,

The transmission line would be constructed to support the power island combined cycle units
regardlessof approval of the Proposed Action. Therefore, itisconsidered arelated action for both No Action
Alternative 2 and the Proposed Action.

3.1.1 Kentucky Pioneer IGCC Demonstration Project Facility Description

TheKentucky Pioneer IGCC Demonstration Project facility would belocated on a121-hectare (300-
acre) tract within the 1,263-hectare (3,120-acre) J.K. Smith Site. The facility would demonstrate the
following innovative technologies: (1) gasification of ablend of coal and refuse derived fuel (RDF) pellets;
and (2) the utilization of asynthesisgas (syngas) product asaclean fuel in combined cycleturbine generator
sets. The project would be a commercial operation, and is expected to be active for at least 20 years.

Thetotal cost of theKentucky Pioneer IGCC Demonstration Projectiscurrently estimated to be $414
million. Kentucky Pioneer Energy, LL C (KPE), hasindicated that approximately 80 percent ($331.2 million)
of the project cost is allocated for the construction and operation of the British Gas Lurgi (BGL) Process
facility demonstration portions of the project. The proposed federal action isfor DOE to provide, through
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a Cooperative Agreement with KPE, a subsidiary of Globa Energy, Inc., approximately $60 million
(approximately 15 percent of overall $414 million project cost) in cost-shared funding support for thedesign,
construction, and operation of the proposed demonstration facilities.

Figure 3.1.1-1 presents aconceptualized layout and process flow of the complete K entucky Pioneer
|GCC Demonstration Project facility. Tofacilitatediscussion of the project, thelayout hasbeen dividedinto
the following two parts: (1) the combined cycle units, or power island; and (2) the BGL process
demonstration, or gasification island.

The estimated project cost of the power island would be $86.4 million. The primary power
production area would consist of two General Electric (GE) 7FA CTs coupled to a Heat Recovery Steam
Generator. The GE 7FA CT isaheavy duty, industrial type machine with high efficiency and low nitrogen
oxide (NO,) and carbon monoxide (CO) emissions. F-Frame turbines are single-casing, single-shaft
machines with a common rotor. The turbine sits on a horizontal axis with the cold end (compressor end)
attachedtothegenerator. Theturbineshaveaxial exhaust forimproved efficiency. The F-Framecombustion
turbine can attain 100 percent power load within 30 minutes and generate about 197 megawatts (MW). The
Heat Recovery Steam Generator is coupled to the GE 7FA turbine and utilizes the hot exhaust to create
steam. This steam then drives another turbine to create an additional 93 MW of electricity, thusimproving
the efficiency of the fuel source over conventiona turbine generation methods. The two-unit facility is
designed to generate 580 MW of grosselectricity, of which approximately 40 MW would be used to operate
the facility. Thus, it would produce a net power output of 540 MW. The turbines would be fired with
natural gasunder No Action Alternative 2 and with syngasfuel should the Proposed Action proceed. Under
the Proposed Action, the turbines would operate on natural gas only if the gasifierswould be taken off line
for maintenance. Natural gas is available as a fuel supply from an existing EKPC supply line and can
aternatively be supplied, if necessary, from several nearby transmission pipelines (EIV 2000).

The Proposed Action is to provide cost-shared funding for the construction and operation of the
power and gasification islands. The proposed project would consist of the following major facility
components: (1) RDF pellet and coal receipt and storage sheds; (2) gasification plant; (3) sulfur removal and
recovery facility; (4) air separation plant; and (5) two combined cycle power units. The production of syngas
in the BGL process occursin the gasification plant and utilizes the sulfur removal and recovery facility and
air separation plant.

Under the Proposed Action, the combined cycle turbines would be fired with syngas. The syngas
firing process consists of the following four steps: (1) generation of syngas from RDF pellets and coal
reacting with steam and oxygen in a high temperature reducing atmosphere; (2) removal of contaminants,
including particulates and sulfur in the sulfur removal and recovery facility; (3) clean syngas combustionin
a gas turbine generator to produce electricity; and (4) recovery of residua heat in the hot exhaust gas
produced by the gasturbine. Theresidual heat is used to generate steam in a heat recovery steam generator
that produces additional electricity in a steam turbine, which is the combined cycle aspect of the plant.

KPE will not begin detailed design of the proposed project, including layout and flowsheet
information, until the project financing isfinalized. However, KPE has provided rough general estimates
of quantities of materialsrequired for the construction of thegasificationisland facilities. Theestimatesare
as follows: steel - 160,000 tons; concrete - 145,000 tons; pipe - 140,000 tons; and wire - 100,000 tons.
Figure 3.1.1-2 identifies a conceptual facility layout depicting the major process elements of the project.
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Figure 3.1.1-1. Concept Layout and Process Flow of the Kentucky Pioneer IGCC Demonstration Project Facility
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3.1.2 Kentucky Pioneer IGCC Demonstration Project Process Description

The following subsections describe the facility and project processes. Figure 3.1.1-1 provides a
process flow diagram for the Kentucky Pioneer IGCC Demonstration Project.

3.1.2.1 Raw Material Receipt, Storage, and Preparation

The primary raw materials used in the BGL gasification process would be high-sulfur coal, RDF
pellets manufactured from municipal solid waste (MSW), limestone, and petroleum coke. The RDF pellets
and high-sulfur coal would be received at the project facility by railcar from offsite. RDF pellets would be
shipped in covered cars or closed containers. They would be unloaded in an enclosed concrete-floored
environment containing electric feed conveying egquipment in accordance with the Final PSD/TitleV Air
Permit obtained by KPE on June 7, 2001. Thisequipment would move the material into the covered storage
area, which would be enclosed and concrete contained. A single building or enclosure is envisioned for
storage of both RDF pelletsand coal. Dust control would beintegral to the enclosed unloading and handling
system and conform to air permit emission limitsin the Final PSD/TitleV Air Permit. Receiving, storage,
and handling systemswould be covered and weather protected to avoid precipitation and runoff management
concerns.

Thestorage building woul d be sized to house approximately a10-day supply of coal and RDF pellets
(Global Energy 2000b). The building would be located within the 121-hectare (300-acre) project site.
Limestone would also be received by railcar and stored in silos onsite. Each of the silos would have a
storage capacity of 272 metric tons (300 tons). RDF pellets, coal, and limestone would be transported from
the single building and silos to the gasifier by covered conveyers to ensure a high level of control of
particulate emissions. During the demonstration period, the facility would use aco-feed of RDF pelletsand
high-sulfur coal at al:1ratio. To operatethefacility, approximately 745,022 metric tons per year (821,250
tons per year) each of RDF pellets and coal would be required (EIV 2000).

3.1.2.2 Continuous Gasification Process

This section describes the three stages comprising the continuous gasification process. The air
seperation process, BGL gasification, and sulfur removal and recovery would all occur concurrently during
the gasification process; however, each stage occursin aseparate facility. This section describes each stage
and facility separately to develop an understanding of the process and is not intended for use as a
chronological sequence description of the gasification process.

Air Separation Process

The purpose of the air separation plant isto extract oxygen (O,) and N, from the atmosphere for use
in the gasification process. An on-site air separation unit would supply approximately 1,814.4 metric tons
(2,000 tons) per day (TPD) of O, tothegasifiers. Theair separation unit will also supply N, for the dilution
of fuel gas before it is used in the gas turbines. The air separation unit uses electricity generated by the
facility to satisfy its energy needs and has no direct emissions. The air separation plant would use either
cryogenic or pressure swing processesto purify air from the atmosphere through a series of separation steps.
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Figure 3.1.1-2. Kentucky Pioneer IGCC Demonstration Project Facility Conceptual Layout
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BGL Gasification

The gasification process occursin four BGL gasifiers which are fixed-bed, oxygen-blown slagging
gasifiers that operate at a pressure of approximately 350 to 450 pounds per square inch-gauge and have a
temperature range of as high as 1,982 degrees Celsius (°C) (3,600 degrees Fahrenheit [°F]) in the lower
section of the reactor to approximately 482°C (900°F) in the upper section of the reactor. A syngasis
produced from the high temperature and low oxygen environment in the reactor which causes the
decomposition of the feed into its basic elements. The BGL gasification process is a pressurized, closed
process that has no emissions or stack. However, in case of amalfunction, the gasifiers would be routed to
an emergency flare. Petroleum coke would be used for the cold startups of the gasifiers. Approximately 54
metric tons (60 tons) of petroleum coke would be required for each of thefour BGL gasifier units. KPE has
indicated that onceinitial start-up fills are complete, further quantities of petroleum coke would be put into
the storage facility for future use, when necessary. Limestone is arequired component of the gasification
process, comprising of approximately 2 to 3 percent of overall material feed. Atthefuel feed rates proposed,
approximately 127 metric tons (140 tons) of limestone would be required per day of operation.

Gasificationisaprocessfor converting materials, or, for the purposesof the Kentucky Pioneer IGCC
Demonstration Project, the high-sulfur coal and RDF pellet co-feed, into syngas fuel. The composition of
syngasis55 percent carbon monoxide (CO), 30 percent hydrogen (H.), 10 percent carbon dioxide (CO.), and
5 percent methane and ethane. Sulfur-cleaning processes discussed in thefoll owing section reducethe sulfur
component of the syngas to a maximum of 40 parts per million of hydrogen sulfide (H,S). The processis
different from incineration, which completely oxidizes carbon bearing materialsto CO,, does not allow for
the recycling of materials within the system, and has low energy or heat recovery options.

Each pressurized reaction vessel, or BGL gasifier, is along vertical tube filled with a bed of high
carbon content feed material, in this case coa and RDF pellets, that is converted to syngas by the reactions
occuring within the vessel. The bed of coal and RDF pelletsis consumed and converted to syngas primarily
at the lower level of the gasifier. The carbon content feed material isfed into the vessal through a series of
feed lock hoppers, lock valves, and level gauges located near the top of the gasifier. Theindividual pieces
of coal and RDF descend down the vertical tubein acontinual stream, ultimately reaching the bottom of the
gasifier, where they are consumed. Though individual pieces of coa and RDF constantly descend during
gasifier operation, the column of materialsiskept at afixed height dueto the system design of thefeed. The
constant height of the column is why each unit is called a“fixed bed” slagging gasifier.

The gasifier itself is water jacketed and lined internally with a high-temperature refractory brick.
This allows for substantial thermal insulation within the unit and minimizes heat 1oss through the walls of
theunit. Thisresultsin maximizing the thermal efficiency of the gasification processin that approximately
92 percent of the calorific, or heat, value of the coal and RDF pelletsis converted to calorific value of the

Syngas.

At the bottom of each gasifier unit, the inner diameter narrows to form the taphole for removal of
molten vitreous frit material. This narrowing of the inner diameter is sufficient to support the column of
descending feed material. At the bottom of the unit, just above the narrowing of the taphole, are injection
ports, also called tuyeres, for theintroduction of high purity O,, high pressure steam, and thereinjection feed
for particulates, tars, oils, and other hydrocarbons removed from the raw syngas later in the process. As
previously stated, the gasifier is operated at a pressure of approximately 350 to 450 pounds per squareinch-
gauge, though higher pressures and correspondingly higher throughput rates are possible.

Slagaing fixed-bed gasification, used in the BGL process, is athermodynamically driven chemical
conversion process occurring in a stoichiometrically, or carefully, controlled environment that converts a
carbon content feed material to syngas. The chemical reactionstake placeat high temperatures, ranging from
1,538 to 1,982°C (2,800 to 3,600°F), in the presence of steam, and in a low-O,, chemicaly reducing
aimospherewithinthegasifier. Incineration and combustiontypically occur in O,-rich, chemically oxidizing,
and non-stoichiometrically controlled environments.
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Gasification involvesacomplex set of reactions and equilibriaestablished withinthe BGL gasifier.
Some of the simplified reactions that take place within the gasifier are as follows:

- C + O, = CO, (exothermic)

e 2C + O, = 2C0O (exothermic)

- C + HO = co + H, (endothermic)
« C + co, = 2CO (endothermic)

- C + 2H, = CH, (exothermic)

- CO + HO = Co, =+ H, (exothermic)
- CO + 3H, = CH, = H,O (exothermic)

The exothermic reactions, as written, generate heat, while the endothermic reactions require heat
input to occur as written. The stoichiometric balance of these reactions within the gasifier results in the
formation of syngasthat retains asubstantial portion of the calorific value of the coal and RDF pellet inputs.

These reactions occur very rapidly, particularly at the temperatures established in the gasifier;
however, therates of reaction do vary. Thefirst two reactions listed, the conversion of carbon and oxygen
gas into CO, and CO, are the fastest to occur and take place almost instantaneously at the point of
introduction of the O, and steam at the tuyeres. Thislocalized areawithin the gasifier isreferred to asthe
partial oxidation zone and is the area where traditional oxidation takes place. The coa and RDF are
converted to CO, CO,, and water via oxidation. A significantly higher temperature is generated in the
gasifier than is possible in a conventional air-blown incinerator due to the use of pure O, . The minimum
temperature in this zone is expected to be over 1,538°C (2,800°F), with actual temperatures ranging from
1,650 to 1,982°C (3,000 to 3,600°F). Conventional incinerators operate at a maximum temperature bel ow
1,427°C (2,600°F) and normal operating temperatures typicaly range from 1,150 to 1,316°C (2,100 to
2,400°F). This significant difference in temperatures alows for increased destruction efficiency of
complicated organic materials. Theuse of O, rather than air resultsin amajor volume reduction for the raw
syngas as compared to the stack emissions of a traditional incinerator, which also reduced the costs of
downstream gas purification for the raw syngas.

The O, is dmost instantaneously consumed in the partial oxidation zone, down to part per million
levels, and as aresult, the atmosphere within the BGL gasifier is converted to a high-temperature reducing
environment, called thereducing zone. Theheat rel eased from thefirst two reactionsthen becomes sufficient
to providethenecessary energy for theremaining fivereactions, which aretheprimary gasification reactions,
to proceed rapidly and generate the syngas. The reducing zone begins immediately above the limited
oxidation zone and the point of introduction for the O,. In the reducing zone, the O, has been completely
consumed. Theinjected steam and thewater vapor produced from the above reactions comesin contact with
the incandescent carbon bed, forming H,, CO, and some methane (CH,) and CO,, and acts as a powerful
reducing medium. Thetemperature of this zone varies from the hearth temperature of 1,982°C (3,600°F) to
greater than 1,316°C (2,400°F) approximately 1.2 meters (4.0 feet) above the introduction point of the O..
This harsh reducing atmosphere is present in the gasifier throughout operation and provides for long
residence times at high temperatures, ensuring compl ete breakdown of the RDF pellets and the reinjection
stream of particulates, tars, oils, and other hydrocarbons fed into the unit.

Complicated organic _materials, including polychlorinated biphenyls, trichlorobenzenes,
polychlorinated dibenzodioxins, furans, perchloroethylene, and other industrial waste materialswould also
be broken down through the combination of high-temperature oxidation followed immediately by high-
temperature reduction. The conditions present would be sufficient to break strong chemical ionic bonds,
including the diatomic chlorine and carbon chlorine bonds. Dioxins, furans, and other recombination
productswould not exist as anything morethan transi ent species at the temperatures present in the oxidation
zone. Any formation of such materials in the oxidation zone would be completely broken down in the
atmosphere within the reduction zone. The reducing zone also prevents formation of oxidized sulfur and
nitrogen species such as SO, and NO,. Sulfur isprimarily converted to H,S and, to alesser degree, carbony!
sulfide (COS), while nitrogen is converted to diatomic nitrogen gas (N,) and ammonia, with trace amounts
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of hydrogen cyanidea so present. Halogens, such aschlorine, are converted to their corresponding hydrogen
halides rather than diatomic halogen, i.e., hydrogen chloride rather than chlorine gas. The reduced species,
including H,S, COS, ammonia, hydrogen cyanide, and hydrogen chloride, areeasily and virtual ly completely
removed from the raw syngas while it passes through the clean-up phase.

As the hot syngas rises from the partial oxidation zone at the bottom of the gasifier, through the
reducing zone and higher within the unit, in a path opposite to the descending coa and RDF pellet feed
stream, the syngas transfers some of its heat enerqgy to the descending solid material. This coolsthe syngas
to atemperature of approximately 427 to 538°C (800 to 1,000°F). Once this occurs, no additional reactions
can take placein the reducing atmosphere and the syngas exitsthe gasifier whereit isimmediatel y guenched
with water and begins the clean-up process. The transfer of heat from the raw syngas to the descending
column of feed materials preheats the material, thus conserving energy and improving the overall efficiency
of the system. Asthefeed materials heat up, water and low boiling organic materials are driven off. Asthe
temperature of the material continues to rise, volatile oils and tars are driven off via a distillation and
entrainment mechanism. The water, light hydrocarbons, oils and tars exit the unit with the raw syngas and
are condensed and removed from the raw syngas by the downstream water guench and gas cooling units
|ocated within the cooling tower. Steam isalso produced asthe syngas entersthe cooling tower asthe syngas
iscooled and purified by heat exchange. The conceptual processflow provided by KPE assumesacirculation
rate of 75,000 liters (20,000 gallons) per minute within the tower. The organic liquid, oils, and tars are
separated from the guench water and recycled back to the gasifier to undergo further conversioninto syngas.
This injection occurs via the O, and steam injection tuyeres at the bottom of the unit.

Though this process of driving off volatile matter is similar to the process by which charcodl is
created, it isonly acoincidental result of the process and not the ultimate pathway. Charcoal productionis
conducted at low temperatures in the relative absence of O, and results in a 25 to 30 percent yield of the
original material and the potentia for large waste streams, including air emissions. This portion of the BGL
process differs because the condensed organic materials are captured and recycled back into the gasifier for
complete conversion into syngas. These condensed materials are not considered a waste stream and there
are no potential emissions of material to the environment.

Thisprocessiswhat differentiatesBGL gasificationfrom other gasifier technol ogies. Other methods
of gasification, including entrained flow and Slurry feed, only allow for one pass of all feed materialsthrough
the gasifier for conversion into syngas. The one-pass method resultsin lower thermal efficienciessincethe
feed material is not preheated, nor is the raw syngas cooled before it leaves the gasifier unit. The
volatilization of oilsand tarsin the BGL process represents only asmall portion of the feed material, yet it
greatly increases the thermal efficiency of the BGL process in comparison to other gasification techniques,
and thetarsand oilsarereinjected into the unit for conversioninto syngas. Thevolatilization of oilsand tars
in the BGL unit occursin the compl ete absence of O, and in areducing environment, which eliminates the
possibility of recombination reactions to form hazardous chemicals such as dioxins and furans. In the
unlikely event that such chemicals were created, they would be condensed out in the water guench and
downstream cleanup and ultimately be reinjected back into the unit (Vick 2001).

Along with the volatilization of tars and oils at the top of the feed column, high volatility metals
come off of the feed and leave the gasifier unit with the raw syngas, while the low volatility metals continue
descending with the feed column through the unit. Table 3.1-1 shows the partitioning percentage of each
metal retained in the feed column and that comes off the feed column with the raw syngas. The metals that
|leave with the raw syngas form into metal sulfide solids, due to the chemical interaction with the sulfur in
the raw syngas, in the downstream gas clean-up process. |n the clean-up process, the tar and oil condensate
stream is cooled to about 38°C (100°F), which ensures extensive condensation of the metals. These
downstream metal solids are reinjected with the tar and oil feed through the tuyeres and the metals are
ultimately retained intheglassy silicamatrix of thevitreousfrit. Limited quantitiesof themetalsareretained
in the process water of the guench water, asshownin Table 3.1-1. Thiswater is separated from thetar and
oil condensatereinjection feed and reused in the quench to providefurther opportunity for retention of metals
within the system (Global Energy 2001a).
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Table3.1-1. Metals Partitioning in a Typical Gasification System

Metals Vitreous Frit Downstream Solids Process Water
Cobalt 90% 10% 0%
L Copper 71% 29% <0.3%

ow
= Manganese 87% 8% 5%
% Nickel 88% 8% 4%

Chromium 84% 12% 4%
Vanadium 86% 9% 5%
Arsenic 33% 63% 4%

_ Lead 4% 96% <0.2%
%gt |, Cadmium 4% 96% <0.3%
Metals ~ Mercury 0% 100% 0%

Zinc 8% 92% <0.2%
Tin 36% 64% 0%

Source: Global Energy 2001a.

Table 3.1-2 shows the trace concentrations of metal in the process water and compares the
concentrations to the limits established by the Toxicity Characteristic L eaching Procedure (TCLP) used by
the U.S. Environmental Protection Agency (EPA). The process water is retained within the system and
would not bedirectly discharged prior to treatment. During atypical treatment process, limewould be added
to the water to condense any metals contained within. The concentrations of the different metals would be
significantly reduced as the metals condense onto thelime. Thelimewould also be removed from the water
prior to discharge. The only metal within the process water to exceed TCLP limitsis selenium.

Thelast zonewithin the BGL gasification unit islocated at the bottom of the unit and isthe vitreous
frit production zone. Thiszoneisat the bottom of the partial oxidation zone, wherethetemperaturesare high
enough to melt any inorganic material s contained within the fuel feed column, including the RDF pelletsand
form amolten glassy material. This molten material collectsin apool below the hearth and is periodically
removed via a taphole at the bottom of the pool. The material then drops into awater quench tank, where
it cools at ahigh rate that causes it to shatter and form ablack, glassy, sand-like material. Unlike the ash
formed from incinerators, which is a hazardous waste due to its |eachabl e nature, the vitreous frit from 100
percent coal-fed units has been shown to be nonleachable by EPA test protocols and can be marketed as a
product. Should the frit from these gasifiers be nonleachable, it can be used without further processing in
anumber of areas, including road-building aggregate (Vick 2001).

Tables 3.1-3, 3.1-4, and 3.1-5 present the Ultimate and Mineral Analyses for asample of frit from
acommercial scale BGL gasifer operating on a 100 percent coal feed. Appendix E provides the results of
an analysisfor afull screen of the Universal Treatment Standards constituents. Asthe data shows, the test
results are either nondetect or well below the criteria, which are more stringent than the TCLP criteria,
indicating that the frit is benign. The trace elements presented in Table 3.1-5 are located within the silica
matrix of the frit and, as shown in Appendix E, do not leach to any significant extent. Since this project
would operate on adifferent feed than the project the frit sample came from, thefirst batch of frit generated
by the project should undergo TCLP testing to ensure that the frit will be benign.

Sulfur Removal and Recovery

The sulfur compounds are removed from the raw syngas in two steps, acid gas cleanup and sulfur
recovery. The acid-gas cleanup is generally accomplished by using a selective amine-type solvent. The
sulfur recovery units use a process unit that employs a specific chemical reaction, called the Clausreaction,
to generate elemental sulfur. The elemental sulfur in these compounds will be a co-product and sold
commercially. Thequantity of elemental sulfur generated would depend directly on the sulfur content of the
coal used. The selection of acoal source will not be determined until after project financing is completed.
A bounding scenario based on 50 percent coa feed and 4 percent sulfur in coal, which isthe worst-case for
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sulfur production, equates to approximately 90.7 metric tons (89.3 long tons) per day of elemental sulfur.

The 33,100 metric tons (32,600 long tons) per year would be aminor addition to

Table3.1-2. Typical Trace Metal Concentrations in Gasifier Facility Process Water

M etal Concentration (ppm) TCLP Limits (ppm)
Copper <1.100

Vanadium <0.020

Aluminum 3.190

Cadmium <0.100 1.0
Arsenic 3.900 5.0
Mercury 0.028 0.2
Molybdenum <0.070

Antimony 0.250

Chromium <0.100

Nickel 0.970

Cobalt 0.023

Zinc <0.400

Selenium 2.060 10
Silver <0.040 5.0
Lead 0.200 5.0
Manganese 1.200

Beryllium <0.010

Source: Global Energy 2001a.

Note: ppm is parts per milion, TCLP is Toxicity Characteristic L eaching Procedure.

Table 3.1-3. Ultimate Analysis for the Frit Sample

Parameter As Received (Per cent of Total) Dry Basis (Per cent of Total)
Moisture 0.11 N/A

Carbon 0.21 0.21

Hydrogen 0.01 0.01

Nitrogen 0.05 0.05

Sulfur 0.42 0.42

Ash 99.20 99.31

Oxygen 0.00 0.00

Total 100.00 100.00

Source: Global Energy 2001b.

Table3.1-4. Mineral Analysisfor the Frit Sample

Weight (Pecent of

Weight (Per cent of

Par ameter Total as Oxide) Element Total as Element)
Silica(SiO,) 34.71 Silicon 16.23
Alumina (ALLO;) 24.41 Aluminum 12.92
Titania(TiO,) 1.00 Titanium 0.60
Ferric Oxide (Fe,O,) 291 Iron 2.04
Calcium Oxide (Ca0) 26.18 Calcium 18.71
Magnesia (MgO) 5.47 Magnesium 3.30
Potassium Oxide (K,0) 0.71 Potassium 0.59
Sodium Oxide (Na,0) 3.40 Sodium 2.52

Source: Global Energy 2001b.
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Table 3.1-5. Trace Elements Found in the Frit Sample
Concentration

Par ameter (microgram/gram)
Antimony (Sb) <4
Arsenic (As) <4
Beryllium (Be) 40
Boron (B) 1230
Cadmium (Cd) <2
Chloride (CI) 580
Chromium (Cr) 290
Cobalt (Co) 17
Copper (Cu) 50
Fluoride <20
Lead (Pb A4
Manganese (Mn) 1140
Mercury (Hg) 0.03
Molybdenum (Mo) <20
Nickel (Ni) 45
Silver (Aq) <2
Thallium (T1) <4
Vanadium (V) 530
Zinc (Zn) 3

Source: Global Energy 2001b.

annual domestic sulfur production, which was approximately 15.2 million metric tons (14.9 million long
tons) in 1999. The mgjority of this, 13.1 million metric tons (12.9 million long tons), was produced by other
energy companies in fuel refineries or natural gas exploration (ChemExpo 1999). The elemental sulfur
produced by the Kentucky Pioneer IGCC Demonstration Project facility issimilar to that produced by other
energy companies, and isthereforereadily marketable. The mgjority of the sulfur market, approximately 90
percent, isallocated to the development of sulfuric acid for fertilizer production (ChemExpo 1999). Liquid
tankersare currently planned to transport the sulfur offsite; however, the choice of rail or truck transport will
depend upon customer selection and their location.

The acid-gas clean-up process removes the sulfur compounds after the raw syngashascooled. There
are several technologies that can accomplish this process. Each process is based on the absorption of the
sulfur into aselectiveamine-type solvent. TheKentucky Pioneer IGCC Demonstration Project facility would
utilize an acid-gas clean-up process that is expected to achieve better than 99 percent sulfur removal,
lowering the clean syngas sulfur to 40 parts per million or lessH,S. The specific acid-gas clean-up process
has not yet been determined for the Kentucky Pioneer IGCC Demonstration Project. For example, the acid-
gas clean-up technol ogy could include the Purisol technol ogy devel oped by Lurgi and the Selexol ™ process
developed by UOP, LLC (EIV 2000).

The acid-gas clean-up process consists of washing, absorption, stripping, and regeneration to remove
sulfur and other contaminants from the syngas. The sulfur removal process absorbs sulfur compoundsin a
selective solvent. The removal of contaminants occurs in the absorber tower. The syngas will enter the
bottom of the absorber and pass through a prewash section where naphtha, hydrogen cyanide, and other
undesirable compounds are removed by washing with a portion of the solvent stream. The prewash solvent
iscirculated to astripper and extractor wherethe contaminantsareremoved and recycled tothegasifier. The
prewash syngas then enters the main wash section of the absorber in order to remove the H,S. Thissection
also contains COS hydrolysistrays to convert COSto H,Sto allow itsremoval. The H,S-free syngas then
entersthefinal, upper portion of the absorber and is washed by demineralized water to remove any solvent
vapors remaining in the desulfurized syngas. The water-saturated syngas is then routed to the gas turbines
through the preheat/saturation area.

3-22



Kentucky Pioneer IGCC Demonstration Project
Final Environmental Impact Statement

TheH,Sabsorbed by the solvent inthe absorber or reabsorber isremoved by indirect steam stripping
in the hot regenerator. The stripped H,S is sent to the Claus Sulfur Plant and then the regenerated solvent
iscirculated back to the absorbers. The gas stream containing primarily H,S generated in the acid-gas clean-
up processis sent to the Sulfur Recovery Unit wherethe sulfur compounds are converted to elemental sulfur
using the Claus reaction. The gas stream first reacts with air in a combustion chamber to produce sulfur
dioxide (SO,). Next, the gasis cooled and sent through the Claus reactors where a highly active aluminum
oxide catalyst induces conversion to elemental sulfur. In addition, the gas undergoes a reaction known as
the Claus reaction in which the SO, produced in the first step reacts with H,S to produce elemental sulfur
and water.

The gaswould then pass through a hydrogeneration unit to convert all reduced sulfur back to H,Sto
allow cleanup of thesmall fraction of remaining sulfur. The Kentucky Pioneer |GCC Demonstration Project
would recycle the tail gas back to the gas clean-up plant so that there are no SO, emissions from the sulfur
recovery process.

The gasifiers could be shut down or placed on standby quickly if thereis a problem during the acid-
gas clean-up process or the sulfur removal process. Theremoval of oxygen injection and solid fuel addition
rapidly removes heat and alowsisolation of the reactor and avoidance or minimization of any flare or vent
release of raw syngas. The gasifiers are routed to an emergency flare in case of malfunction (EIV 2000).
The primary stream constituent to the flare is syngas diluted with water and nitrogen (N,). As stated
previoudy, purified syngas is predominantly CO and H,, with small amounts CO,, methane, ethane, and
sulfur present. These constituents and modern flare design generally result in CO, CO, and water asflare
combustion products. Sulfur dioxidewould result from thecombustion of therel atively minor sulfur content.
Raw syngas, before purification, would contain these main constituents and some heavier hydrocarbon
compounds. Regulatory requirements accept that flares are essential components of safe plant design and
account for potential flare combustion considerations in permit and non-permit requirements.

Synthesis Gas Feed

The raw syngas is routed through processing units that reduce the temperature; remove particul ate
matter, tars, oils, and other hydrocarbons that may have been carried into the hot syngas; and remove any
contai ned hydrogen chloride, in addition to the sulfur removal and recovery process. The particulate matter,
tars, ails, and other hydrocarbons are reinjected into the gasifier unit for further processing and conversion
to syngas. Once these steps are compl eted, the cleaned syngas, comprised of 55 percent CO, 30 percent H.,,
10 percent CO.,, 5 percent methane and ethane, and trace amounts of H.S, is used to fuel the gasturbinesin
the combined cycle power plant. Nitrogen and steam are blended into the cleaned syngasto diluteit, which
provides further cooling of the gasto control and reduce NO, emissions. The nitrogen and steam blend also
provides a higher mass flow to the turbines, which results in more power generation.

In the event the gasifier would not be needed, it would be placed on standby or shutdown. The
removal of O, injection and solid fuel addition rapidly removes heat and alowsisolation of the reactor and
avoidance or minimization of any flare or vent release of raw syngas (EIV 2000).

3.1.2.3 Supporting Project Facilities

Thesupporting project facilitieswouldinclude administrative offices, railcar loading and unloading
areas, on-site utilities, steam-generating units, air emissions control egquipment, and wastewater treatment
equipment. The existing water intake structure located in the Kentucky River would aso be modified to
accommodate the additional water requirements of the facility.

Though detailed design has not been initiated, KPE has indicated that all of these supporting
facilities, with the exception of the administrative offices and rail car loading and unloading areas, would be
incorporatedintothe4.8-hectare (12-acre) main power island facility, and areincluded under both No Action
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Alternative 2 and the Proposed Action. Administrative offices are housed in existing buildings owned by
EKPC onthesiteand areleased by KPE. Rail loading and unloading areasrequired for the Proposed Action
would beintegrated into the balance of the plant for optimal layout of the site and utilization of the process
area.

3.1.3 Project Risk

The proposed Kentucky Pioneer IGCC Demonstration Project would be a demonstration of a new
technology under the CCT Program. Congress directed DOE to pursue the goals of the program by means
of partial funding, or cost sharing, of projects owned and controlled by non-federal government sponsors.
Thisproject wasfirst selected in 1993, with Duke Enerqy asthe participant in partnership with an east coast
utility; however, for various reasons the siting for the project was changed to a site in Illinois. In 1999,
Global Energy, Inc., approached Duke Energy and requested to take over the project. KPE, asubsidiary of
Global Energy, Inc., entered into a power purchase agreement with EKPC to buy the power from the
Kentucky Pioneer IGCC facility. Because the currently proposed site for the project would provide for
demonstration of the BGL technology and the power purchase agreement between EKPC would allow KPE
to meet their repayment agreement with DOE, the partnership was determined acceptable.

The proposed facility would be the first commercial-scale demonstration of aco-fed BGL gasifier
in the United States. The gasifier units used would also be between 40 and 50 percent larger than other
existing units, allowing for greater syngas and electrical output from the facility. Because it would be the
first demonstration of thistechnology, therewould beafair amount of financial risk for KPE associated with
the operation of the facility. Another major financial risk for KPE isin securing a market for the vitreous
frit produced in the gasification process. In addition to the loss of income if a market for the frit is not
secured, KPE would have to bear all financial costs from storing and/or landfilling the frit. Although frit
produced by gasification of coal hasbeen found not to leach, frit resulting from the co-feed of coal and RDF
has not been produced and therefore no leaching datais available. |f the frit from the Kentucky Pioneer
| GCC Demonstration Project isfound to leach, it would not be marketabl e and the coststo temporarily store
and landfill the frit would escalate significantly. Consequently, the financial success of the project is also
dependant on the frit being deemed nonhazardous.

3.2 Fuel Source

The solid fuel source for the Kentucky Pioneer IGCC Demonstration Project would be high-sulfur
coa and RDF pellets. RDF pellets would be procured from an RDF pellet manufacturer. The two fuel
sources would be shipped by rail directly to on-site storage. At least 50 percent of the feed would consist
of high-sulfur coal from the Kentucky region during the 1-year demonstration period (Global Energy 2000b).

3.2.1 Coal

KPE intendsto use high-sulfur coal asthe coal fuel co-feed; it will be procured for direct delivery
to the project site. Western Kentucky coal is generally considered the high-sulfur coal region; however,
Eastern Kentucky may also provide high-sulfur coal supplies. Project economics would determine the
supplier and the type of coa supplied (Global Energy 2000b). The facility would require approximately
2,268 metric tons (2,500 tons) per day of coal, which equates to about 25 railcars per day. Compared to
conventional coal-fired electric generation technologies, this project would require less coal consumption
to generate 540 MW.
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3.2.2 Refuse Derived Fuel Pellets

The RDF pellets would be procured from an existing manufacturer. RDF pellets vary in size and
aretypicaly extruded into auniform dense shape that makes them well suited to transportation and storage.
Typica sizeswould be small cylindersin the 1.27 centimeter (0.5 inch) by 7.62 centimeter (3 inch) range,
or 3.81 centimeter (1.5 inch) square by 10.16 centimeter (4 inch) long blocks. The bulk density of RDF
pelletsisapproximately 640 kilograms per cubic meter (40 pounds per cubic foot). By comparison, the bulk
density of bituminous coal is approximately 801 kilograms per cubic meter (50 pounds per cubic foot) and
a 50-50 mix of coal and RDF by weight would be equivalent to a 44-56 mix of coal and RDF by volume
(Global Energy 2000b).

The Kentucky Pioneer IGCC Demonstration Project facility will convert the RDF pellet and coal
feed into asyngasfuel through achemical process conducted in alow oxygen atmosphere. The syngasfuel
will then be combusted to generate the electrical output from the plant. Though the RDF pelletsthemselves
will not be directly combusted, the facility would be regulated asaMunicipal Waste Combustor under EPA
guidelines established by 40 Code of Federal Regulations (CFR) Part 60. Chapter 6, Statutes, Regulations,
Consultations, and Other Requirements, of this EIS discusses the applicability of these guidelines to the
Kentucky Pioneer IGCC Demonstration Project facility.

3.2.2.1 Pellet Manufacturers

Historically, the waste-to-energy industry has used RDF pellets as ameans of assuring effective co-
feeding at conventional power plants. A widevariety of RDF pellet manufacturersand RDF pellet products
exist. RDF pelletsfrom sewage sludge are also produced to facilitate effective use of the energy content of
thismaterial inageneraly dry form (Global Energy 2000b). KPE intendsto obtain all RDF pelletsfrom one
supplier and isin theinitial stages of contract negotiations with an RDF supplier located on the east coast
of the United States.

3.2.2.2 Refuse Derived Fuel Pellet Production

RDF is manufactured in a process that includes controlled steps for the processing of MSW or
common household waste. Initialy, sorting of the MSW removes obvious large objects, also known as
white goods (e.g. refrigerators). These continue on to the landfill and amount to 5 to 10 percent of the
original weight of the MSW. Cans are then removed either magnetically, or for aluminum cans, by eddy
current technology. Glassisremoved by gravity. These are sent to recycling units and amount to a further
5 to 10 percent of the original weight. The intent of the processisto retain items with high thermal value,
such asplasticsand, to alesser extent, paper. Processing methodsvary, but most of the balanceisthen often
tumbled in along rotary drum that might be envisioned as a pressure cooker. With steam and air insertion
rates used to control the temperature and moisture of the RDF product, a sterile “ mulch type material” will
result. Clumpsof plastic are screened out for shredding or separate handling. Theenergy content of plastics
iswell suited for the gasification process. If shredded, the plastic component can be included in the RDF
pellets. Otherwise, plastic material could be fed into the gasifier separately or simply recycled
conventionally. Hammer mills and trundles are typically used to reduce the MSW to a small uniform size
and homogeneous mixture. The sterile mulch is then formed into dense pellets by being forced through a
mold at high pressures. The exact forming processis dependant upon handling considerations and the feed
performancerequirementsof thegasification process. Being madewith relatively low moisture content, RDF
pellets are stable and durable. The processresultsin pelletswith areatively uniform size and shape and a
generally uniform energy content. RDF pelletsalso havearelatively low ash content and good handling and
storage life before use (Global Energy 2000b).

K PE requested adetermination from the Kentucky Natural Resourcesand Environmental Protection
Cabinet regarding the applicability of solid waste statutes and administrative regulationsto the RDF pellets.
The Kentucky Department of Environmental Protection, Division of Waste M anagement issued itsdecision
inaletter dated June 27, 2002 . Based on the characterization of the process supplied by KPE and described
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above, the recyclable material would be removed and the remaining material, about 70 percent paper and 10
percent plastics, would be mixed with binders and formed into pellets. In the June 27, 2002, |etter, the
Division of Waste Management states that the finished product would be typical for most RDFs and
determines that the material would be an RDF under Kentucky statutes and administrative requlations.

Different RDF pellet manufacturing processes may result in dlightly different RDF pellet
compositions. Thevariationin RDF pellet composition dueto different manufacturing processes should not
be an issue for this project since KPE intends to supply all RDF pellets for this project from the same
manufacturer. Inthe event other suppliers are used, there may be a slight change in the composition of the
vitreous frit from the gasifier unit but the resulting syngas makeup should remain the same.

The Division of Waste Management also determined that the RDF is arecovered material and that
the Kentucky Pioneer IGCC Demonstration Project facility would be considered a recovered materid
processing facility under state law. This determination means that no waste permit is needed for the
gasification process and is dependent on KPE using RDF that conforms to the statutory definition of RDF
established in Kentucky Revised Statutes 224.01-010(23). The Division of Waste Management hasrequired
K PE to submit adescription of the sel ected RDF manufacturing processto the Kentucky Natural Resources
and Environmental Protection Cabinet at least 30 days before beginning gasification to ensure that no
changesto the RDF have been made from this determination and that the RDF meetsthe statutory definition.

The Division of Waste Management asserts that this determination does not release KPE from
properly handling, storing, and disposing of all waste generated by thefacility. Asstated above, ahazardous
waste determination must be conducted on the vitrified frit and other waste streamsin accordance with Title
401, Kentucky Administrative Regulations, Chapters 31 and 32, specificaly Chapter 32, Subpart 010,
Section 2. The TCLPfor metalswould be administered to thefirst batch of frit from thefacility to determine
if it were hazardous.

3.2.2.3 Refuse Derived Fuel Transport

RDF pellets are a high density, stable product of uniform size. The pellets are amenable to bulk
handling and shipping without undue fragmentation and loss. Large volume shipping would most likely use
inter-modal rail (Globa Energy 2000b). Should negotiations prove successful with the intended supplier,
the RDF pelletswould be shipped from amanufacturer on the east coast of the United States. The estimated
transit distanceis1,609t0 1,931 rail kilometers(1,000to 1,200 rail miles). Thefacility would require about
2,500 TPD of RDF, which equates to approximately 25 rail cars per day. For planning purposes, KPE
assumes unit train handling of the RDF pellets. One unit train consists of 100 rail cars. Thisresultsin
approximately two unit trainsof RDF pelletsper week of operation and approximately 100 unit trainsof RDF
pellets for the complete 1-year demonstration period of the project.

3.2.3 Synthesis Gas

Section 3.1.2 detail sthe production of syngasin the Kentucky Pioneer IGCC Demonstration Project
facility. Gasification technology is known to produce a very consistent syngas product, regardless of the
variability of the feed. Though the RDF pellet composition is expected to be relatively constant, slight
variationsin the composition would have no effect on the composition of the syngas produced. Theresulting
syngasis expected to be 55 percent CO, 30 percent H,, 10 percent CO,, 5 percent methane and ethane, with
arelatively small amount of sulfur in the form of H,S.

3.3 Fuel Source Considered But Eliminated

Thefollowing fuel sourcewas considered inthe process of identifying the Proposed Action, but was
found not to beareasonabl e option becauseit posessignificant disadvantagesrel ativeto the Proposed Action
and no compensating advantages.
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3.3.1 Briquette Facility

The Notice of Intent to Prepare an Environmental Impact Statement for the Kentucky Pioneer
Integrated Gasification Combined Cycle Demonstration Project, Trapp, KY, published in the Federal
Register on April 14, 2000, indicated that a fuel production facility would provide the project with fuel
briquettes made from high-sulfur coal and solid renewablefuelssuchasMSW. The briquettefacility would
have been built at an off-site location and the briquettes would have been shipped by rail to on-site storage
for use as a fuel source. Since the publication of the Notice of Intent, KPE has determined that using
briquettes produced from a mixture of coal and MSW isnot a practical alternative. Rather, KPE proposes
co-feeding coal and commercially obtained RDF pellets.

In comparisonwith abriquettefacility, co-feeding coal and RDF pelletswould providethefollowing
advantages to the Kentucky Pioneer IGCC Demonstration Project:

RDF pellets reduce capital and operating costs.
RDF pellets significantly reduce transportation costs.
RDF pellets have undergone extensive processing and are generally more innocuous than raw MSW.

3.4 Alternatives Analyzed

NEPA requiresthat agencies evaluate the reasonabl e alternatives to the Proposed Actionin an EIS.
The purpose for agency action determines the range of reasonable alternatives. The goals of the proposed
agency action establish the limits of reasonable alternatives. Congress established the Clean Coal
Technology (CCT) Programwith aspecific purpose: to demonstratethe commercial viability of technol ogies
that use coa in more environmentally benign ways than conventional coal technologies. Congress aso
directed DOE to pursue the goals of the legislation by means of partial funding (cost sharing) of projects
owned and controlled by non-federal government sponsors. This statutory requirement places DOE in a
much morelimited rolethan if thefederal government owned and operated the project. Inthelatter situation,
DOE would be responsible for a comprehensive review of reasonable alternatives for siting the project.
However, in dealing with an applicant, the scope of alternatives is necessarily more restricted because the
agency must focus on alternative ways to accomplish its purpose that reflect both the application before it
and the functions the agency plays in the decision process. It isappropriate in such casesfor DOE to give
substantial consideration to the applicant’ s needs in establishing a project’ s reasonable alternatives.

Therange of reasonabl e alternativesto be considered in the EI Sfor the proposed K entucky Pioneer
IGCC Demonstration Project was determined in accordance with the overall NEPA strategy. The EIS
includes an analysis of the No Action Alternative, as required under NEPA. KPE has stated that the site
would be used to construct a natural gas-fired combined cycle plant should DOE decide against providing
cost-shared funding for thegasificationtechnol ogy demonstration, andtherefore, twoNo Action Alternatives
will beaddressed. No Action Alternative 1 assumesthat DOE decides against providing cost-shared funding
for the project and that no plant is constructed as a result. No Action Alternative 2 assumes that DOE
decides against providing cost-shared funding for the project and that KPE constructs a natural gas-fired
combined-cycle plant, the power island portion of the overall project without the gasification component,
at the proposed project location. In addition, the EIS analyzes the Proposed Action, which includes
engineering and design, permitting, fabrication and construction, testing, and demonstration of the
gasification technology, and the operation of the power island on the generated syngas.

Because of DOE’ slimited role of providing cost-shared funding for the proposed Kentucky Pioneer
IGCC Demonstration Project, the EIS does not evaluate alternative sites for the proposed project. Site
sel ection wasgoverned primarily by benefitsthat KPE could realize. KPE selected the proposed previously-
disturbed project site because the costs would be much higher and the environmental impacts would likely
be greater if an undisturbed area were chosen.
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3.4.1 No Action Alternatives

The Council on Environmental Quality (CEQ) NEPA Regulations (40 CFR Parts 1500-1508) and
the DOE NEPA Regulations (10 CFR 1021) require the analysis of aNo Action Alternative. Under the No
Action Alternative, DOE would not provide partial funding for the design, construction, and operation of the
Kentucky Pioneer IGCC Demonstration Project. This EIS considers two actions should this occur.

3.4.1.1 No Action Alternative 1

No Action Alternative 1 assumes that DOE decides against providing cost-shared funding for the
project and that no plant is constructed as aresult. Thiswill result in no change in environmental impacts
since it assumes that no plant would be built. DOE believes this scenario is unlikely to occur but it is
presented because it serves as an analytical baseline for comparison of the environmental effects of the
project.

3.4.1.2 No Action Alternative 2

No Action Alternative 2 assumes that DOE decides against providing cost-shared funding for the
project and KPE constructs anatural gas-fired combined-cycle plant, the power island portion of the overall
project, at the proposed project location. This aternative includes all associated facilities required for the
operation of the power island, including administrative offices, on-site utilities, steam-generating units,
required air emissions control equipment, wastewater treatment equipment, and the modification of the
existing water intake structure. Siting for the foundation of the two combined cycle generator units would
bewithin the 4.8-hectare (12-acre) plant site. All water for the plant would be supplied from existing EKPC
intake structures at the J.K. Smith Site. The EKPC transmission line described in Section 3.1 would be
required to support this action. The changes in the environment resulting from the operation of the power
island are presented i n the appropriate sections of Chapter 5, Environmental Impacts, and provide abasisfor
comparison with the impacts of the Proposed Action.

3.4.2 Proposed Action

Under the Proposed Action, DOE would provide, through a Cooperative Agreement with KPE,
financial assistance for the design, construction, and operation of the proposed Kentucky Pioneer IGCC
Demonstration Project. All associatedfacilitiesfor the power and gasificationislands, including fuel storage,
rail car unloading sites, and air emissions control equipment, for the gasification technologies will aso be
constructed under the Proposed Action together with two syngas-fired combined cycle electric generation
unitsand thetransmission line. The proposed facility would be designed for at |east 20 years of commercial
operation and the CCT Program demonstration would operatefor at least thefirst year. The proposed project
would cost $414 million, of which DOE’s share would be approximately $60 million, or 15 percent.

The proposed project includes the design, construction, and operation of the modified BGL
gasification technol ogy and associated facilitiesto provideafuel sourcefor thetwo planned turbines. Under
the Proposed Action, the turbines would be fired using the syngas product generated by the gasification
technology. Thefacility would demonstrate the following innovative technologies: (1) gasification of RDF
pellets and coal; and (2) use of a syngas product as a clean fuel in combined cycle turbine generator sets.
This project would be the first commercial-scale application of this modified co-feed version of the BGL
gasification technology in the United States. The important modification to the BGL technology is the
gasification of ablend of coal and RDF pellets. The demonstration would operate for at |east thefirst year
of the facility’s 20-year commercial operational period. Data generated during the 1-year demonstration
would be used to determine if the coal and RDF pellet co-feed would continue after the first year of
operation.

The purpose of the proposed project isto generate technical, environmental and financial datafrom
the design, construction, and operation of the facilities at a scale large enough to allow the power industry
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to assessthe potential of BGL gasification technologiesfor commercial application. If the project succeeds
in generating this data, it would demonstrate that IGCC power plants, based on this technology, could be
built cost effectively, withthermal efficienciesthat would significantly reduce el ectric power costsover more
conventional technologies.

3.5 Preferred Alternative

CEQ NEPA regulationsrequirethat an agency identify itspreferred alternative, if oneor moreexists,
in a Draft EIS and identify such an alterative in the Final EIS (40 CFR 1502.14 [€]). The preferred
dternativeisthealternativethat DOE believeswould fulfill its statutory missions and responsibilitiesgiving
consideration to economic, environmental, technical and other factors. This Kentucky Pioneer IGCC
Demonstration Project Final EIS provides information on the potential environmental impacts. Cost,
schedule, and technical analyses are also being prepared and will be considered in the DOE ROD.

DOE ' spreferred dternative (the Proposed Action) isto provide cost-shared funding to K PE through
their Cooperative Agreement for the design and construction of the Kentucky Pioneer IGCC Demonstration
Project under the CCT Program. The ROD will describe DOE’s decision regarding whether to provide the
$60 million in cost-shared funding.

3.6 Comparison of Alternatives

Table 3.6-1 reflects a comparison of alternatives at the project site under the two No Action
Alternatives and the Proposed Action. Thisbrief comparison of impactsis presented to aid decisionmakers
and the public in understanding the environmental impacts of proceeding with the Kentucky Pioneer IGCC
Demonstration Project.

Thefollowing discussionisbased onthedetailed information presentedin Chapter 5, Environmental
Impacts. Theenvironmental impact analyseswere designed to produce acredible projection of the potential
environmental impacts, using conservative assumptions and analytical approaches. A detailed discussion
of the level of conservatism and any uncertainties in these analyses is presented in Chapter 5. Impacts
presented are for each alternative alone and are not cumulative; however, comparisons of impacts for the
different alternatives are made at points within Table 3.6-1.
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Table 3.6-1. Comparison of Alternatives

Discipline No Action Alternative 1 No Action Alternative 2 (Power |sland) Proposed Action (Power and Gasification
Islands)
Land Use No new land disturbance would Disturb approximately 121 hectares (300 acres) of Disturb approximately 121 hectares (300 acres) of

occur at the project site location.

Mitigation: None anticipated.

previously disturbed land for project construction
activities. The process areawill occupy
approximately 4.8 hectares (12 acres).

No effects on surrounding land uses or local land
use plans or policies are expected.

Mitigation: None anticipated.

previously disturbed land for project construction
activities. The process area and storage facilities
will occupy approximately 7.6 hectares (19 acres).

No effects on surrounding land uses or local land
use plans or policies are expected.

Mitigation: None anticipated.

Socioecomonics

No increase in new employment or
workers would be expected. The
employment and population in the
region of influence (ROI) would
remain the same.

Mitigation: None anticipated.

Construction would generate approximately 120
jobs during the six-month construction phase with
peak employment reaching 200 workers.
Additional indirect employment of 138 to 230 jobs
would be created based on the duration of peak
congtruction levels.

The 20-year operation period would require 24
workers and indirectly create an additional 54 jobs.
There would likely be no change to the level of
community services provided in the ROI.

Mitigation: None anticipated.

Construction would generate approximately 600
jobs during the 30-month construction phase with
peak employment reaching 1,000 workers.
Additional indirect employment of 690 to 1,150
jobs would be created based on the duration of peak
construction levels.

The 20-year operation period would require 120
workers and indirectly create an additional 270 jobs.
Population may increase in the ROI, but no impact
is expected in the level of community services
provided. In areas near the plant, property values
may decline slightly.

Mitigation: None anticipated.

Cultural Resources

No impacts to cultural resources
would occur at the project site
location.

Mitigation: None anticipated.

The Section 106 Review process for the Area of

The Section 106 Review process for the Area of

Potential Effect has been completed. The Kentucky

Potential Effect has been completed. The Kentucky

State Historic Preservation Officer finds that thereis

State Historic Preservation Officer finds that thereis

not effect on historic properties.

Mitigation: If resources are encountered during
construction, procedures planned by Global Energy,
Inc., would be followed upon discovery. Should
any discoveries occur, the Kentucky State Historic
Preservation Officer (SHPO) would be notified and
construction in the areawould cease until a
qualified archaeologist could evaluate the findings
and SHPO concurrence was obtained.

not effect on historic properties.

Mitigation: If resources are encountered during
construction, procedures planned by Global Energy,
Inc., would be followed upon discovery. Should
any discoveries occur, the Kentucky State Historic
Preservation Officer (SHPO) would be notified and
construction in the areawould cease until a
qualified archaeologist could evaluate the findings
and SHPO concurrence was obtained.
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Discipline No Action Alternative 1 No Action Alternative 2 (Power Island) Proposed Action (Power and Gasification
Islands)
Aesthetic and The existing project site location The combined cycle units would not be visible from The combined cycle units would not be visible from

Scenic Resources

visual setting would not change,
nor would area scenic resources be
affected.

Mitigation: None anticipated.

outside of the sitearea. No visible plumes are
associated with the combined cycle units. Fugitive
dust during construction may temporarily affect
visibility.

Mitigation: Standard dust control measures would
beimplemented. Additional mitigation is not
anticipated.

outside of the sitearea. No visible plumes are
associated with the combined cycle units. Fugitive
dust during construction may temporarily affect
visibility.

The gasifier facility stacks and plumes would likely
be visible from the City of Winchester, the
community of Trapp, and the Pilot Knob State
Nature Preservation. Fugitive dust during
construction may affect visibility temporarily.

Mitigation: Standard dust control measures would
be implemented. Additional mitigation is not
anticipated.

Geology

No impacts to geology or geologic
resources would occur at the
project site location.

Mitigation: None anticipated.

Minor impacts on the geology and geologic
resources due to disturbances associated with
construction, parking, and construction laydown
areas are expected, however, the site has been
previoudly graded.

Mitigation: Runoff and erosion controls, dust
controls, and reuse of stockpiled soil.

Minor impacts on the geology and geologic
resources due to disturbances associated with
construction, parking, and construction laydown
areas are expected, however, the site has been
previoudly graded. Slightly greater impacts to prime
farmland soils than No Action Alternative 2 are
expected from the construction of additional support
facilities.

Mitigation: Runoff and erosion controls, dust
controls, and reuse of stockpiled soil.
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occur at the project site location.

Mitigation: None anticipated.

PM o, and reactive organic gases (ROG) would
result from the facility. The highest emissions
would be in the form of NOy (approximately 1,100
TPY), CO (approximately 800 TPY), and SOy
(approximately 500 TPY). The facility would also
emit approximately 2.1 million TPY of CO,.
Pollutant emissions and levels would be well within
applicable standards. No significant air quality
impacts are expected from facility operation.

Mitigation: Emission control equipment would be
included in facility design.

Discipline No Action Alternative 1 No Action Alternative 2 (Power Island) Proposed Action (Power and Gasification
Islands)
Air Resources No impacts to air resources would Increases in annua air emissions of NO,, SO,, Increases in annual air emissions of NO,, SO,,

PM,o, and ROG would result from the facility. The
highest emissions would be in the form of NOy
(approximately 1,100 TPY), CO (approximately
800 TPY), and SOy (approximately 500 TPY). An
increase in PM,, emissions of approximately 15
percent over No Action Alternative 2 would occur.
NO, and PM,, would approach PSD Significant

Impact level thresholds for annual average levels.

PM,, would also approach the 24-hour threshold.

Hazardous air pollutant emissions would increase
by 9.07 TPY. Thefacility would also emit
approximately 2.1 million TPY of CO,. Pollutant
emissions and levels would be well within
applicable standards. No significant air quality
impacts are expected from facility operation.

Mitigation: Emission control equipment would be
included in facility design.
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Discipline

No Action Alternative 1

No Action Alternative 2 (Power Island)

Proposed Action (Power and Gasification
Islands)

Water Resources

No impacts to water resources
would occur at the project site
location. No activitieswould
occur that could potentially affect
wetlands and surface waters.

Mitigation: None anticipated.

The facility would require 3.8 MLD (1 MGD) of
surface water from the Kentucky River. Project
operations would generate less than 1.5 MLD (0.4
MGD) of wastewater. Treated wastewater would be
discharged to the Kentucky River in compliance
with the site-specific Kentucky Pollutant Discharge
Elimination System (KPDES) permit, resulting in
negligible impacts. During 7-day low flow
conditions, the facility would withdraw 1 percent of
the flow of the Kentucky River.

No use of or discharge into groundwater resources
during construction or operation would occur.

Mitigation: None anticipated beyond project design,
including permit requirements, and administrative
controls.

The facility would require atotal of 15.1 MLD (4
MGD) of surface water from the Kentucky River.
Project operations would generate 1.5 MLD (0.4
MGD) of process wastewater. Treated wastewater
would be discharged to the Kentucky River in
compliance with the site-specific KPDES permit,
resulting in negligible impacts. The other 13.6
MLD (3.6 MGD) of surface water isused in the
operation of the gasifier, turbine condenser, and fuel
gas saturation process, as well as other
miscellaneous uses. During 7-day low flow
conditions, the facility would withdraw 1 percent of
the flow of the Kentucky River. In order to
minimize potential conflicts over water availability
during low flow conditions, the State of Kentucky
limits permitted users to no more than 10 percent of
the lowest average monthly flow. This requirement
applies to EKPC's existing permit, which would
likely be modified to incorporate the additional
withdrawal s associated with the Proposed Action.

No use of or discharge into groundwater resources
during construction or operation would occur.

Mitigation: None anticipated beyond project design,
including permit requirements, and administrative
controls. Although not a condition of the permit,
during extremely low flow conditions for the
Kentucky River, KPE has stated that it would work
with the Division of Water and cease plant
operations if requested.
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since no construction activities
would be taking place.

Mitigation: None anticipated.

construction and operation.

Vehicle traffic would cause minor noise increases
over background levelsin the community of Trapp.

Mitigation: None anticipated.

Discipline No Action Alternative 1 No Action Alternative 2 (Power Island) Proposed Action (Power and Gasification
Islands)
Ecologica Thereis no potentia to affect Since no federal- or State-listed protected, sensitive, Since no federal- or State-listed protected, sensitive,
Resources federally-listed plant and animal rare, or unique species have been identified at the rare, or unique species have been identified at the
species, or species identified by project site location, no impacts would be expected. project site location, no impacts would be expected.
other federal and/or state agencies

at the project site location. In addition, the proposed site location does not In addition, the proposed site location does not
contain suitable habitat for the federally endangered contain suitable habitat for the federally endangered
running buffalo clover. Approximately 4.8 hectares running buffalo clover. Approximately 7.6 hectares
(12 acres) of old-field vegetation and habitat would (19 acres) of old-field vegetation and habitat would
be lost from construction of the proposed facility. be lost from construction of the proposed facility

and support structures.

Mitigation: None anticipated. Mitigation: Post-construction mitigation Mitigation: Post-construction mitigation
landscaping consisting of a control program for landscaping consisting of a control program for
non-native invasive plants should be adopted. non-native invasive plants should be adopted. Due

to the height of the emissions stacks, the Federal
Aviation Administration will require stack lighting.
To minimize bird strike mortality, the USFWS has
developed a set of voluntary recommendations for
tower siting, construction, operation, and
decommissioning. The gasifier stacks lighting
system would be designed in consideration of
USFWS recommendations.

Noise No noise impacts would occur Short-term minor increase in noise during Short-term minor increase in noise during

construction and operation.

Vehicle and rail traffic would cause minor noise
increases over background levelsin the community
of Trapp.

Mitigation: None anticipated.
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Discipline No Action Alternative 1 No Action Alternative 2 (Power Island) Proposed Action (Power and Gasification
Islands)
Traffic and No adverse traffic or transportation Increase in road traffic from construction and Increase in traffic associated with construction.

Transportation

impacts.

Mitigation: None anticipated.

operation of facility. Depending on the level of
construction activity occurring onsite, 100 to 200
vehicle trips per shift change would occur.
Approximately 40 to 60 heavy duty truck trips per
day would be made to and from the project site.

Railcars would move heavy equipment to the site
during construction as needed.

Approximately 48 vehicle trips per day would be
made during operation, all utilizing Kentucky
Highway 89. No railcars would be required for
operation.

Mitigation: KPE should install turning lanes or
traffic control devices (i.e., stop lights) at the
intersection of Kentucky Highway 89 and the
facility service road.

Approximately 500 to 1,000 vehicle trips per shift
change, depending on the level of construction
occurring, and 40 to 60 heavy-duty truck trips per
day would be made to and from the project site.
Traffic congestion may be heavy at times during
afternoons when school buses operate along
Kentucky Highway 89.

Railcars would move heavy equipment to the site
during construction as needed.

Approximately 160 to 240 additional vehicle trips
throughout each day would be made all utilizing
Kentucky Highway 89 during operation.

Approximately one unit train (100 rail cars)
movement would be made in or out of site per day
during facility operation. Existing rail infrastructure
onsiteis sufficient to accommodate a full unit train.

Mitigation: Worker transportation options such as
car pooling should be considered. KPE should
install turning lanes or traffic control devices (i.e.,
stop lights) at the intersection of Kentucky Highway
89 and the facility service road. Implementation of
directional controlsfor the service road should also
be considered. KPE agrees to repair roads damaged
by facility truck traffic.

Occupational and
Public Health and
Safety

No occupational and public health
and safety impacts.

Mitigation: None anticipated.

Typical worker impacts present in the construction
industry would be associated with facility
construction.

No significant occupational or public health and
safety impacts are expected during facility
operation.

All noise and health impacts would be mitigated
using typical industry safety measures.

Mitigation: Typical industry safety measures would
be implemented.

Typica worker impacts present in the construction
industry would be associated with facility
construction.

No significant occupational or public health and
safety impacts are expected during facility
operation.

All noise and health impacts would be mitigated
using typical industry safety measures.

Mitigation: Typica industry safety measures would
be implemented.
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services within the J.K. Smith Site.

Mitigation: None anticipated.

small quantities of hazardous and nonhazardous
wastes and waste water.

Mitigation: Typical industry measures would be
implemented to minimize waste generation.
Hazardous wastes would be disposed in approved
hazardous waste landfills outside of Kentucky.

Discipline No Action Alternative 1 No Action Alternative 2 (Power Island) Proposed Action (Power and Gasification
Islands)
Waste Management No change to existing facility Facility construction and operation would generate Facility construction would generate small

quantities of hazardous and nonhazardous wastes
and wastewater over the 30-month construction
period.

Operation would generate larger quantities of
wastewater and hazardous wastes than No Action
Alternative 2. The gasifiers would produce large
quantities of vitrified frit and elemental sulfur,
which KPE expects would be marketable.

Mitigation: Typical industry measures would be
implemented to minimize waste generation.
Hazardous wastes would be disposed in approved
hazardous waste landfills outside of Kentucky.
Should the vitrified frit be shown to be hazardous, it
would also be disposed in approved hazardous
waste landfills.

Note: MGD = million gallons per day; TPY = tons per year; MLD = million liters per day; USFWS=U.S. Fish and Wildlife Service.
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4. AFFECTED ENVIRONMENT

4.1 Introduction

This chapter describes the existing environment at the proposed site for the Kentucky Pioneer
Integrated Gasification Combined Cycle (IGCC) Demonstration Project. Specific siteinformation for this
environmental impact statement (EI S) was obtained and referenced primarily from the Final Environmental
Impact Statement J.K. Smith Power Station Units1 and 2 and Associated Transmission Facilities(J.K. Smith
ElS) (REA 1980) and the Kentucky Pioneer Plant Environmental Information Volume (EIV) (EIV 2000).
The EIV was prepared by Kentucky Pioneer Energy (KPE), LLC, to assist in the U.S. Department of
Energy’s (DOE) consideration of the Kentucky Pioneer IGCC Demonstration Project as part of the Clean
Coal Technology (CCT) Program. The two documents discussed in Section 1.4 of thisEIS, the J.K. Smith
Power Sation Units 1 and 2 Clark County, Kentucky Environmental Analysis and the Combustion Turbine
Generation Project Environmental Assessment were also used to develop this chapter. Where necessary,
updated environmental baseline information is presented and documented accordingly.
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4.2 Land Use

This section describes the existing and planned land use at the proposed Kentucky Pioneer IGCC
Demonstration Project site.

The Kentucky Pioneer IGCC Demonstration Project will belocated within a121-hectare (300-acre)
tract of land owned by the East Kentucky Power Cooperative (EKPC) in Clark County, Kentucky. The 121
hectares (300 acres) arelocated within a1,263-hectare (3,120-acre) tract owned by EKPC, known asthe J.K.
Smith Site. Thetract is 34 kilometers (21 miles) southeast of the city of Lexington, 13 kilometers (8 miles)
southeast of the city of Winchester, and 1.6 kilometers (1 mile) west of Trapp, Kentucky (see Figure 3.1-1).

The project site can be accessed through agated perimeter fence and an accessroad off of Kentucky
Highway 89. The access road is approximately 1.6 kilometers (1 mile) from Kentucky Highway 89 to the
project site (see Figure 3.1-7). Plant accessby rail, which crossesthe eastern side of the station, will befrom
the freight rail line owned by CSX Transportation, Inc.

The 1,263-hectare (3,120-acre) tract islocated within the Kentucky River Basin. Thesiteisahilly
highland bounded by the Upper Howard Creek on the north and west, thefreight rail line on the east, and the
Kentucky River on the south. The project area will consist of a 121-hectare (300-acre) tract of land
previously graded during site preparation for the abandoned construction of the J.K. Smith Power Station
by EKPC. The process areawill cover approximately 4.8 hectares (12 acres) of the 121-hectare (300-acre)
tract of land.

The JK. Smith Site lies within the jurisdiction of the Winchester-Clark County Planning
Commission, which providesuniform direction through their Comprehensive Plan and Zone Ordinance. The
project site lieswithin the unincorporated portion of Clark County. Thisareaisplanned to remain rural and
is zoned “agricultural.” The utility structures within the JK. Smith Site are eliminated from zoning
procedures because the Planning Commission does not consider utility structuresin determining zoning for
an area. Therefore, the three combustion turbines (CTs) at the site and the previously disturbed areasfrom
construction inthe 1980s have not affected the current zoning withinthe J.K. Smith Site. ThethreegasCTs,
owned by EKPC, are located on approximately 19 hectares (48 acres) of land outside of the project site.
These turbines are located approximately 0.8 kilometers (0.5 miles) west of the proposed 121-hectare (300-
acre) site.

The primary land uses for a site zoned “agricultural” are cropland and pasture. Because the JK.
Smith Siteis aprivate site, owned and operated by EKPC, there are no current farming practices occurring
onsite. There are no commercial or community facilitiesonsite. Theindustrial useswithin the J.K. Smith
Siteinclude anatural gasfield, with four producing gas wells, two nonproducing gas wells, and five natural
gas pipelines owned by Tennessee Gas Pipeline Company. The predominant land uses within 8 kilometers
(5 miles) of the project site are cropland and pasture, forest, and shrub/brush rangeland. Several small
residential areas surrounding the perimeter of the J.K. Smith Site are zoned residential.

The proposed route for the 138-kilovalt (kV) line extends northeasterly from the project siteto the
Spencer Road Terminal in Montgomery County, Kentucky, whereit will interconnect with the existing local
power grid. The proposed new transmission linewould be approximately 27 kilometers (17 miles) inlength;
however, the exact route for the line has yet to be determined. Theterrainistypified by gently rolling hills
and the land cover is predominately agricultural.
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4.3 Socioeconomics

This section describes current socioeconomic conditions within aregion of influence (ROI) where
the majority of the Kentucky Pioneer IGCC Demonstration Project workforce is expected to reside, based
on proximity to the site and historic employment patterns. The ROI is a three-county area in Kentucky
comprised of Clark, Fayette, and Madison Counties (Figure 4.3-1). The ROI covers an area of 2,538 square
kilometers (980 square miles) around the project site (Census 1994).

TheROI establishedisonly applicablefor thisresource areaand thetraffic and transportation study.
Socia and economic impacts are distributed over a wider area, which is reflected in the selection of a
comparatively larger area of analysis. Thelarger areais dueto the fact that individuals who travel from as
far away as Lexington, for example, to work on the site will not use their disposable income solely within
Clark County. Rather, they would spend most of it closer to their homes. Thisiswherethe economicimpact
would be experienced.

4.3.1 Employment and Income

Fayette County isprimarily urban andiscomprised of the city of Lexington. Theremaining counties
in the ROI are largely rura in character. Employment by sector over the last decade has changed dightly,
asshown in Table 4.3-1. The service sector provides the highest percentage of the employment in the ROI,
almost 30 percent, followed closely by thewholesaleand retail trade and government sectors, with 23 percent
and 16.3 percent, respectively. Farm employment has decreased over the last decade, providing 2.9 percent

of employment in 1990 but only 2.2 percent in 1997 (BEA 1999). Table 4.3-1 presents employment levels
for the major sectors of the ROl economy.

Table4.3-1. Employment By Sector (Percent)

Sector 1990 1997
Services 26.4 29.8
Wholesale and Retail Trade 22.3 23.0
Government and government enterprises 17.8 16.3
Manufacturing 125 11.7
Construction 5.6 5.8
Finance, insurance, and real estate 6.6 5.0
Transportation and public utilities 4.2 4.3
Farm employment 29 2.2
Mining 0.2# 0.2
Other Sectors 15 1.7

2 Percentage only includes Clark and Fayette Counties. Data for Madison County not available.
Source: BEA 1999.

The ROI experienced stable growth throughout the 1990s. The labor force grew from 174,303 in
1990 to 200,848 in 2000, an average annual growth rate of 1.5 percent. Employment growth outpaced labor
force growth, increasing from 166,834 in 1990 to 196,619 in 2000, an average annua growth rate of 1.8
percent. The ROl unemployment rate was 4.3 percent in 1990, falling to 2.1 percent in 2000, as shown in
Table 4.3-2. The average unemployment rate for the State of Kentucky was 4.1 percent in 2000 (BL S 2000,
KDES 2000).

Table 4.3-2. Region of Influence Unemployment Rates (Percent)

1990 2000
Clark County 6.8 3.0
Fayette County 3.6 18
Madison County 6.0 2.7
ROI Total 4.3 2.1
K entucky 5.9 4.1

Source: BLS 2000, KDES 2000.
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Per capitaincome in the ROI was $25,515 in 1997, more than a 37 percent increase from the 1990
level of $18,351. Per capitaincome ranged from $18,249 in Madison County to $28,045 in Fayette County.
The per capitaincome in Kentucky averaged $20,570 in 1997 while the U.S. average was $25,288 (BEA
1999).

4.3.2 Population and Housing

Over thelast 20 years, population has grown at amuch higher ratein the ROI compared to the State
of Kentucky. ROI population increased 9.3 percent between 1980 and 1990 and an additional 16.7 percent
between 1990 and 2000. The population of Kentucky increased lessthan 1 percent between 1980 and 1990
and 9.6 percent between 1990 and 2000. ROI population is projected to continue growing, increasing 4.4
percent between 2000 and 2010 compared to the state rate of 4.8 percent. Table 4.3-3 presents historic and
projected population in the ROl and the state.

Table 4.3-3. Historic and Projected Population

1980 1990 2000 2010
Clark County 28,322 29,496 33,144 34,602
Fayette County 204,165 225,366 260,512 271,975
Madison County 53,352 57,508 70,872 73,990
ROI 285,839 312,370 364,528 380,567
Kentucky 3,660,777 3,686,892 4,041,769 4,235,774

Source: Census 1995, Census 2000a, Census 2000c, Louisville 2000.
Y ear 2010 projections based on established rates applied to 2000 census counts.

Lexington, in Fayette County, isthelargest city in the ROI with a2000 population of 260,512. Other
cities include Richmond and Berea in Madison County, with 2000 populations of 27,152 and 9,851,
respectively, and Winchester in Clark County with a 2000 population of 16,724 (Census 2000c).

Table 4.3-4 presents housing characteristicsin the ROI. Therewere atotal of 130,833 housing units
inthe ROI in 1990. Morethan 60 percent of these houseswere single-family units, approximately 35 percent
weremultifamily units, and 5 percent were mobilehomes. A pproximately 8 percent of thehousing unitswere
vacant. Approximately 56 percent of the occupied units were owner-occupied while 44 percent were rental
units.

Table 4.3-4. Region of Influence Housing Characteristics

Owner -
Total Number of  Occupied Rental Median
Number of Owner - Vacancy Number of Vacancy Monthly
Housing Occupied Rates Median Occupied Rates Contract
Units Units (Per cent) Value Rental Units (Per cent) Rent
Clark County 11,635 7,492 1.0 $56,900 3,481 7.5 $264
Fayette County 97,742 47,460 2.6 $73,900 42,069 9.8 $338
Madison County 21,456 12,422 13 $55,500 7,590 8.8 $249
ROI 130,833 67,374 2.2 NA 53,140 9.5 NA

Source: Census 1992.

In 1990, the median value of owner-occupied housing in the ROI ranged from $55,500 in Madison
County to $73,900 in Fayette County. The median monthly rent ranged from $249 in Madison County to
$338 in Fayette County.
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4.3.3 Community Services

This assessment presents the availability of public schools, law enforcement and fire and medical
servicesin the project’s ROI.

The four school districts serving the ROI are Clark, Fayette, and Madison Counties and Berea
Independent. Thesedistrictsutilize approximately 2,075 teachersto educate 48,500 students. Therearealso
more than 20 private schools in the ROI educating an additional 4,050 students (KDE 2000). Therearea
number of ingtitutions of higher learning in the ROI, including the University of Kentucky and Eastern
Kentucky University.

The Clark, Fayette, and Madison Counties’ Sheriff’ s departments as well as the Berea, Lexington,
Richmond, and Winchester Police Departments provide law enforcement services for the ROI. The Clark
County Sheriff’s Office, comprised of 10 officers and the Sheriff, isresponsible for law enforcement in the
vicinity of theproject site. TheofficeislocatedinWinchester, approximately 19 kilometers (12 miles) from
the proposed construction site.

Therearefour professional and fivevolunteer firedepartmentslocatedintheROI. Clark and Fayette
Counties each have one professional department and Madison County has two professional departments.
Thereare 27 professional and 5 volunteer fire stations and more than 40 fire trucks throughout the ROI. The
majority of the stationsand trucks, aswell asall of theaerial unitsand seven of the eight emergency response
units are located in Fayette County, where the majority of the population is concentrated. Over 130 fire
personnel are available per shift in Fayette County while Madison County employs a total of 43 fire
personnel. Madison County utilizes approximately 100 volunteers through 4 professional and 4 volunteer
stations.

The Clark County Fire Serviceswould bedirectly responsiblefor an emergency at the proposed site.
Clark County houses 2 fire stations that utilize 6 trucks and 21 professional and 20 volunteer fire personnel
and 2 separate trucks manned by 2 volunteers each. Both stations arelocated in the town of Winchester and
are between 12 and 13 miles from the proposed site. Average response time to an emergency situation or
fire from these two stationsto Trapp would be approximately 10 to 15 minutes. One of the volunteer trucks
islocated in Trapp and a new county station is set to begin construction near the J.K. Smith Site outside of
Trapp inthe near future, which will help to reduce the response time to any potential emergency during the
proposed construction.

The 8 emergency response units also service the 13 hospitals located in the ROI. There are
approximately 110 physicians servicing thealmost 2,900 combined bedsin thesehospitals (AHA 1995). The
majority of the hospitals are located in the city of Lexington in Fayette County.
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4.4 Cultural Resources

Cultural resources are those aspects of the physical environment that relate to human culture and
society, and those cultural institutions that hold communities together and link them to their surroundings.
Cultural resources include expressions of human culture and history in the physical environment such as
prehistoric or historic archaeol ogical sites, buildings, structures, objects, districts, or other placesincluding
natural features and biota which are considered to be important to a culture, subculture, or community.
Cultural resources also include traditional lifeways and practices, and community values and institutions.

The cultural resources present in Kentucky demonstrate the prehistoric use of the region for over
10,000 years; the early Euroamerican settlement, pre-Civil War regionalism, Civil War history, postbellum
industrialization, and developments between the World Wars and the Modern era. Kentucky is one of the
most active states with regard to the identification of cultural resources and the promotion of responsible
stewardship of the cultural heritage of the commonwealth.

4.4.1 Cultural Resource Types

Cultural resources have been organized into the categories of prehistoric resources, historic
resources, andtraditional cultural properties(TCPs) and practices. Thesetypesarenot exclusiveandasingle
cultural resource may have multiplecomponents. Prehistoric cultural resourcesrefer to any material remains,
structures, and items used or modified by people before the establishment of a Euroamerican presenceinthe
region. Historic cultural resourcesinclude architectural resourcesand other material remainsand landscape
alterations that have occurred since the arrival of Euroamericansin theregion. TCPsand practicesrefer to
placesor activitiesassociated with the cultural heritage or beliefsof aliving community, which areimportant
in maintaining cultural identity.

4.4.2 Cultural Resource Regulations

Theidentification of cultural resources and DOE responsibilities with regard to cultural resources
are addressed by a number of laws, regulations, executive orders, programmatic agreements and other
requirements. The principal federal law addressing cultural resourcesisthe National Historic Preservation
Act (NHPA) of 1966, as amended (16 United States Code [USC] 470), and implementing regulations (36
Code of Federal Regulations [CFR] 800) that describe the process for identification and evaluation of
historic properties; assessment of the effects of federal actions on historic properties; and consultation to
avoid, reduce, or minimize adverse effects. The term “historic properties’ refersto cultural resources that
meet specific criteria for eligibility for listing on the National Register of Historic Places (NRHP). This
process does not require preservation of historic properties, but does ensure that the decisions of federal
agencies concerning the treatment of these places result from meaningful considerations of cultural and
historic values and of the options available to protect the properties.

Under the NHPA, cultural resourcesundergo an eval uation process to determine whether aresource
iseligiblefor listing on the NRHP. Resourcesthat are already listed, determined eligiblefor listing, or are
undetermined are afforded a level of consideration under the NHPA Section 106 review process.
Undetermined resources are those for which eligibility cannot be determined based on current knowledge
of the resource and where further work is needed to make an evaluation.

In order to be determined eligiblefor listing on the NRHP, aresource must meet one or more of the
following criteria (36 CFR 60):

Criterion A —associated with events that have made a significant contribution to the broad patterns
of our history.

Criterion B — associated with the lives of persons significant in our past.

Criterion C —embodied the distinctive characteristics of atype, period, or method of construction.
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Criterion D —yielded or may be likely to yield information important in prehistory or history.

The resource must also retain most, if not all, of the seven aspects of integrity: location, design,
setting, workmanship, material, feeling, and association.

Theidentification and evaluation of cultural resourcesfor NRHP-eligibility isthe responsibility of
the lead federal agency with the concurrence of the State Historic Preservation Officer (SHPO), in this case
the Kentucky Heritage Council. The Advisory Council on Historic Preservation, an independent federal
agency, administersthe provisions of Section 106 of the NHPA regarding cultural resources and hasreview
and oversight responsibilities defined in 36 CFR 800. It should be noted that the provisions of the NHPA
refer only to cultural resources that are tangible properties and that federal agencies are required by other
statutes to consider impacts on traditional cultural and religious practices.

4.4.3 Cultural Resources of the Proposed Facility Location

Extensive cultural resource identification work was conducted in support of the JK. Smith EA in
1980 (Turnbow and Jobe 1981). The initial work consisted of a literature review and a pedestrian survey
for archaeol ogical and architectural resourcesof theentire 1,263-hectare(3,120-acre) EK PC property, which
includes the 121-hectare (300-acre) proposed Kentucky Pioneer IGCC Demonstration Project facility
location. As aresult of these investigations, 231 archaeological sites and 33 standing structures were
documented and recommendations were made regarding further work. Seventy-three archaeological sites
were identified in proposed construction areas, and fieldwork was conducted at 44 of these to determine
NRHP digibility. All 13 standing structuresin the construction areasfor the earlier project were eval uated
at that time as not meeting the criteria for NRHP eligibility. After further evaluation fieldwork, it was
determined that three archaeological sites met the criteria for NRHP eligibility and adverse effects were
subsequently mitigated through data recovery excavations under the terms of an agreement with the SHPO
(Turnbow and Jobe 1981). There were no additional studies or consultations conducted to identify cultural
landscapes, ethnographic or TCP resources. The Section 106 review process was completed in concurrence
with the SHPO prior to the initiation of grading and other site preparation activities for the J.K. Smith
facility. Resourcesidentified outside of the construction areas, including the NRHP-listed Brock House,
were not impacted at that time. Results of the cultural resource work performed on the site are summarized
inCultural Resourcelnvestigationsof theJ.K. Smith Power Station and recovered artifactshavebeen curated
at the William S. Webb Museum at the University of Kentucky in Lexington (Turnbow and Jobe 1981).

Consultationwith the K entucky Heritage Council hasdetermined an appropriateidentification effort
for the proposed Kentucky Pioneer IGCC Demonstration Project. The Kentucky SHPO has confirmed that
the Section 106 review processwascompleted for the Kentucky Pioneer IGCC Demonstration Project’ sArea
of Potential Effect in December of 1980. The terms of the Memorandum of Agreement drawn up in
conjunction with the Advisory Council on Historic Preservation for the J.K. Smith Power Station have been
met under the Kentucky Pioneer IGCC Demonstration Project and further identification, evaluation,
mitigation, and consultation activitiesarenolonger required. The Areaof Potential Effect includesthe 121-
hectare (300-acre) J.K. Smith project site and any additional potential disturbance areas such asborrow pits,
construction laydown areas, or utility, transportation and transmission line corridors. The Area of Potential
Effect also includes consideration of the potential for visible, audible, and atmospheric alterations to the
setting of off-site cultural resources. Theproposed project siteisentirely within the construction areawhich
was examined for cultural resources and subsequently graded for construction of the J.K. Smithfacility. The
potential for the existence and discovery of intact prehistoric or historic archaeological resourcesthat would
meet NRHP eligibility requirements is considered very low. Likewise, no Native American or other
traditional use areas or religious sites are known to be present or are expected in the proposed project area.
The preciselocation of any additional disturbance areas such astransmission line corridors has not yet been
defined. Asthese areas are defined, an appropriate cultural resource identification effort and assessment of
effects will be conducted.
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45 Aesthetic and Scenic Resources

Thissectiondescribesthevisual character of the K entucky Pioneer |GCC Demonstration Project and
briefly discusses the scenic areasin the vicinity of project site.

The project site is located on the edge of the Outer Bluegrass and Knobs Physiographic Regions.
TheKnobsRegionischaracterized by subconical hillswhilethe Bluegrass Regionisacentral lowland. The
project site subconical and surrounding areais managed and owned by EKPC. The project siteislocated 1.6
kilometers (1 mile) west of the community of Trapp, Kentucky. As discussed in Section 4.2, Land Use,
additional areaswithin the 1,263-hectare (3,120-acre) J.K. Smith Site are being utilized by EKPC. Near the
project site, EKPC owns and operates three gas turbines on approximately 19 hectares (48 acres) of land.
Theturbinesarelocated onthe J.K. Smith Site approximately 0.8 kilometers (0.5 miles) west of the proposed
121-hectare (300-acre) project site.

4.5.1 Visual Character of the Kentucky Pioneer IGCC Demonstration Project Facility Site

The 121-hectare (300-acre) project site islocated within the 1,263-hectare (3,120-acre) J.K. Smith
Sitethat is accessed through a gated perimeter fence and accessroad. The project site has been previously
disturbed. Preliminary grading, primary foundations, fire protection piping, and rail access infrastructure
already exist on the site. Although many project facilities are visible from Kentucky Highway 89, all
facilities are located approximately 0.8 kilometers (0.5 miles) from the highway.

45.2 Scenic Areas

There are 19 designated scenic byways located throughout the State of Kentucky. However, none
of these scenic byways are located within Clark or Madison County.

Thereareninesectionsof river designated asK entucky Wild Rivers, which cover approximately 182
kilometers (114 miles). Theseriversare characterized by undisturbed shorelinesand vistas. The Red River,
which runsthrough the Daniel Boone National Forest, isthe closest Kentucky Wild River to the project site.
The Daniel Boone National Forest is 24 kilometers (15 miles) east of the project site. A 14.4-kilometer (9-
mile) stretch of the Red River, located within the Daniel Boone National Forest, is aso designated as a
National Wild and Scenic River. The Red River joinsthe Kentucky River approximately 2.4 kilometers (1.5
miles) south-southeast of the project site.

The proposed route for the 138-kV line extends northeasterly from the project site to the Spencer
Road Terminal in Montgomery County, Kentucky, where it will interconnect with the existing local power
grid. The proposed new transmission line would be approximately 27 kilometers (17 miles) in length;
however, the exact route for the line has yet to be determined. Based on the general areawithin Clark and
Montgomery Counties, the proposed route is not expected to cross any scenic areas.
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4.6 Geology

This section describes the geologic, physiographic, and seismic characteristics of the Kentucky
Pioneer IGCC Demonstration Project site and surrounding area. This discussion also applies to the areas
affected by the transmission line.

4.6.1 General Geology and Physiography

Theproject siteislocated at the edges of the Outer Bluegrass section of the Bluegrass Physiographic
Region and the Knobs Physiographic Region (see Figure 4.6-1). The Outer Bluegrass is present in the
western portion of the site. It ismostly composed of interbedded limestone and shales and is characterized
by deep valleyswith little flat land. The Knobs Region, in the eastern portion of the site, consists of shale,
which is characterized by subconical knobs eroded by streams along the inner edge of the plateau uplands.
From a geological perspective, no transition zone between the two regions is defined. Elevation at the
project site varies from approximately 213 to 245 meters (700 to 805 feet) above main sealevel.

The project siteis located on the eastern flank of the Cincinnati Arch, characterized by gently up-
folding rocks extending from the Nashville, Tennessee, areanorthward into Canada (see Figure4.6-2). The
site and surrounding area are underlain by rocks of Ordovician, Silurian, Devonian, and Mississippian
Periods. Therocksare all sedimentary, dip very gently, and consist of shales, limestones, dolomites, silty
dolomites, and cal careous shales.

Exposed formations of the Ordovician (490 to 435 million years ago) include the [imestone, shales,
and dolomites of the Ashlock and Drakes dolomitic shale. Inthe project sitevicinity, the Upper Ordovician
Ashlock Formation outcrops are located along the Kentucky River and Bull Run, Upper Howard Creek and
Cotton Creek tributaries. Outcrops of the Ashlock Formation are located throughout the area. Silurian
formations (435 to 400 million years ago) arein the project area and consist of the Brassfield Dolomite and
Crab Orchard formation.

The Devonian Period (400 to 355 million years ago) is represented by the Boyle Dolomite and the
New Albany Shale. The Boyle Dolomite s thin to absent in the project area and is underlain by the Crab
Orchard Formation. The Boyle Dolomite contains some petroliferous residue. A stratigraphic column
showing the formations found in the project areais shown in Figure 4.6-3.

Aspart of the early site characterization efforts, two borings (depths up to 18 meters[60 feet]) were
completed at the project site. Both boringsencountered interbedded shal e and dol omites of the New Albany,
Boyle, Crab Orchard, Brassfield, and Drakes Formation. Bedrock was encountered at approximately 1.5
meters (5 feet) below ground surface.

Karst Terrain. On the whole, Kentucky is known to contain large areas of karst. Karst occurs
primarily in limestone or where other soluble bedrock is near the earth’ s surface and fractures in the rock
become enlarged when the rock dissolves. This action is behind the development of caves and can lead to
depressions of the ground surface or ground failures known as sinkholes.

Karst areas considered to be “highly developed” in the state are located northeast of Clark County
in the Inner Blue Grass physiographic region and a so in the western portion of the state. These areas tend
to have limestone bedrock. Although the surficial bedrock unit at the project site isthe New Albany Shale,
the project siteislocated in abroad areacategorized as“|lessdevel oped” karst terrain that extendsover much
of north-central Kentucky.
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Figure4.6-1. Kentucky Physiographic Regions
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Figure 4.6-2. Tectonic Features of Central Kentucky
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Figure 4.6-3. Stratigraphic Column
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A map of karst areasin Ground Water Resources of Clark County, Kentucky (KGS 2001) divides
the county into three karst zones: non-karst, karst prone, and intense karst. The western half of the county
ismostly intense karst and includes large areas of limestone bedrock. The southeastern part of the county,
including the area east of Trapp, is non-karst; much of this area coincides with areas of New Albany Shale
bedrock. On thismap, the project sitelies approximately at the boundary of the large non-karst areain and
around Trapp with akarst prone area. However, this map was prepared using a source map of 1:500,000
scale and thusis not intended for site-specific, detailed use. Given that the project siteislocated in an area
of New Albany Shale bedrock, it may be within the non-karst area depicted on this map.

The site-specific borings installed as part of the initial site characterization effort show that the
surficial geology of the project siteisthe New Albany Shale (extends 3.6 to 4.6 meters[12 to 15 feet] below
grade), which is underlain by athin (0.3 to 0.6 meter [1 to 2 feet]) layer of the Boyle Dolomite. This unit
was reported in the two boring logs to be “vuggy” (vugs are small cavitiesin the solid rock). Beneath the
Boyle Dolomite is the Crab Orchard Formation, which is predominately shale with interbedded dolomites
that werereportedin one of thetwo boringlogsto bevuggy. Although vugs can be conduitsfor groundwater
flow, there is no mention of water in these formations on the boring logs (EIV 2000). In addition, none of
the geologic formations found beneath the project site are described as having karst features such as
sinkhoales, or having underground drainagefeatures, such assol utional enlargement of fracturesand bedding-
plane openings (KGS 2001).

Structural Geology. The mgjor structural feature in the areais the Kentucky River fault system.
This fault system is present in central Clark County and consists of a harrow bank of normal faults and
grabens. Four faults are present in the general project vicinity: the Howard Creek fault is located
approximately 1.2 kilometers (0.7 miles) southwest of the project site, the Cotton Creek fault is 1.6
kilometers (1 mile) farther to the southwest; and the Eagle Nest and Ruckervillefaultsarelocated 3.2t0 4.8
kilometers (2t 0 3 miles) north of the project site, respectively. None of these faults have moved in historic
time (KGS1975). Other faultsareassociated withthelrvine-Paint Creek fault system, located approximately
50 kilometers (31 miles) south of the project site.

Seismology. Themajor part of east-central Kentucky, including the project site, isin Seismic Zone
1, aregion of limited earthquake activity. The most significant event within 50 kilometers (31 miles) of the
site occurred on February 28, 1854, with an epicentral intensity of 1V onthe Modified Mercalli (MM) index
(see Table 4.6-1). The earthquake occurred near Lexington, Kentucky. Lexington experienced another
earthquake on February 20, 1869, with an intensity of IV MM; however, the earthquake was not felt in the
surrounding areas. The only other earthquakes to have occurred within 50 kilometers (31 miles) of the site
occurred on June 6, 1989, and June 26, 1989, near Richmond, Kentucky. Figure 4.6-4 illustrates the
epicentral locations of all earthquakesthat are known to have had an epicentral intensity of 1V or greater in
the area defined by the latitudes of 36° North and 40° North and longitudes of 82° West and 86° West (EIV
2000).

Thefar southwest corner of theareadepictedin Figure4.6-4isthe northeastern-most part of the New
Madrid Seismic Zone, avery seismically active area. Historicaly, this area has been the site of some of the
largest earthquakesin North America. One of these was the February 7, 1812, intensity XI-XII MM event
that occurredin New Madrid, Missouri. Theeffectsin Lexington (34 kilometers[21 miles] northwest of the
project site) were described as severe, but not as having caused any material damage (intensity of VI MM).
Thereturn period for such an event has been estimated at between 510to 1,000 years (EI'V 2000). Similarly,
an event of intensity IX MM occurred in the vicinity of Charleston, Missouri, on October 13, 1895.
Newspapers local to the proposed project site described effectsin the area as what is generally accepted to
be those of intensity IV MM or less (EIV 2000).

Mineral Resources. According to the Mineral and Fuel Resources Map of Kentucky, there are no
geologic resources in the project area (KGS 1998).
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Table4.6-1. The Modified Mercalli Intensity Scale of 1931, With Approximate Correlationsto Richter

Scale and Maximum Ground Acceleration?

Modified Approximate Maximum
Mercalli Richter Ground
Intensity® Observed Effects of Earthquake M agnitude® Acceleration®
I Usually not felt <2 negligible
Il Felt by persons at rest, on upper floors or favorably placed 2-3 <0.003 g
11 Felt indoors; hanging objects swing; vibration like passing of light truck 3 0.003 to
occurs; might not be recognized as earthquake 0.007 g
v Felt noticeably by persons indoors, especialy in upper floors; vibration 4 0.007 to
occurs like passing of heavy truck; jolting sensation; standing 0.015¢g
automobiles rock; windows, dishes, and doors rattle; wooden walls and
frames may creak
\% Felt by nearly everyone; slegpers awaken; liquids disturbed and may spill; 4 0.015to
some dishes break; small unstable objects are displaced or upset; doors 0.03g
swing; shutters and pictures move; pendulum clocks stop or start
VI Felt by all; many are frightened; persons walk unsteadily; windows and 5 0.03to
dishes break; objects fall off shelves and picturesfall off walls; furniture 0.099g
moves or overturns; weak masonry cracks; small bells ring; trees and
bushes shake
VI Difficult to stand; noticed by car drivers; furniture breaks, damage 6 0.07to
moderate in well built ordinary structures; poor quality masonry cracks 0.22g
and breaks; chimneys break at roof line; loose bricks, stones, and tiles
fall; waves appear on ponds and water is turbid with mud; small
earthslides; large bellsring
VI Automobile steering affected; some walls fal; twisting and falling of 6 0.15to
chimneys, stacks, and towers; frame houses shift if on unsecured 0.3g
foundations; damage dlight in specially designed structures, considerable
in ordinary substantial buildings; changesin flow of wells or springs;
cracks appear in wet ground and steep slopes
IX Genera panic; masonry heavily damaged or destroyed; foundations 7 0.3to
damaged; serious damage to frame structures, dams and reservoirs, 0.79
underground pipes break; conspicuous ground cracks
X Most masonry and frame structures destroyed; some well built wooden 8 0.45to
structures and bridges destroyed; serious damage to dams and dikes; large 159
landslides; rails bent
Xl Rails bent greatly; underground pipelines completely out of service 9 0.5t03¢g
XIl Damage nearly total; large rock masses displaced; objects thrown into air; 9 05t07g

lines of sight distorted

Source: ICSSC 1995, PPl 1994.

Thistable illustrates the approximate correlation between the MM scale, the Richter scale, and maximum ground

acceleration.
®  Intensity is aunitless expression of observed effects.
¢ Magnitudeisan exponential function of seismic wave amplitude, related to the energy released.

d

Acceleration is expressed in relation to the earth's gravitational acceleration (0).
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1 08 07 1827 38.3/85.8 VI
2 03 10 1827 38.7/83.8 550,00 (340,000) \
3 11 28 1844 36.0/83.9 VI
4 04 05 1850 38.3/85.8 \
5 02 28 1854 37.6/84.5 20,000 (12,500) v
6 02 20 1869 38.1/84.5 v
7 05 17 1901 39.3/82.5 25,000 (15,000) \
8 03 28 1913 36.2/83.7 7,000 (4,350) VII
9 06 22 1918 36.1/84.1 8,000 (5,000) \
10 12 24 1920 36.0/85.0 \
11 11 05 1926 39.1/82.1 900 (560) VI-VII
12 11 02 1928 36.0/82.6 40,000 (25,000) VI-VII
13 1016 1930 36.0/83.9 \
14 05 28 1933 38.6/83.7 1,800 (1,100) \
15 02 10 1948 36.4/84.1 V-VI
16 06 20 1952 39.7/82.1 13,000 (8,100) VI
17 0102 1954 36.6/83.7 VI
18 01 25 1957 36.6/83.7 VI
19 06 23 1957 36.5/84.5 \
20 04 08 1967 39.6/82.5 10,000 (6,200) \
21 1211 1968 38.3/85.5 \
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23 01191976 36.9/83.8 VI

Source: Modified from EIV 2000.
Figure 4.6-4. Regional Seismic Events
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4.6.2 Soils

The site contains three soil associations: the Otway-Beasley, the Coyler-Trappist-Muse, and the
Otway-Fleming-Shrouts (Figure 4.6-5). Withinthesethree associations, seven different soil seriesand areas
classified asrock outcrop occur on the project site. The dominant soil seriesfound on the site arethe Tilsit,
Colyer, and Otway; these series are described below.

Tilsit Series. TheTilsit seriesconsists of moderately deep, moderately well-drained soils of upland
formedin residuum from acid shale. Most of the areasare on broad, nearly flat ridgetops. The surfacelayer
isgenerally dark grayish-brown, friable silt [oam and the subsoil isslightly firm silty clay loam. These soils
are extremely acidic, are medium in natural fertility, and have a moderately low erosion hazard.

Colyer Series. The Colyer series consists of shallow to very shallow, excessively-drained soils of
uplands. These soils are underlain by black, acid shale and are found on ridgetops and steep side slopesin
rough, broken areas. These soilshaveathin surfacelayer of brown silty clay loam, are extremely acidic, and
low in natural fertility. The Colyer soilsfound at the project site are considered to have a moderately-high
to high erosion hazard.

Otway Series. TheOtway seriesconsistsof shallow tovery shallow, somewhat excessively-drained
soils of the uplands. These soils are found in rough, broken areas and were formed in residuum from soft,
calcareousshale, commonly called marl. Thesurfacelayer isavery dark grayish-brown, firmsilty clay loam.
Attheproject site, these soilsarefound on steep side slopesnear intermittent streams. In most areas mapped,
erosion has removed the surface layer leaving a very firm, silty clay exposed. These soils are highly
susceptible to further erosion.

Prime Farmland. Prime farmland is the most productive agricultural land that has the best
combination of physical and chemical propertiesfor producing food, feed, forage, fiber, and oil seed crops.
A prime farmland area has the moisture and growing season necessary to produce economically sustainable
high yield crops when treated and managed according to acceptable methods (UEC 1980). Approximately
100 percent of the site and surrounding area was covered by soils classified as prime farmland prior to site
preparation in the late 1970s (see Figure 4.6-6). These soils consisted of Egam silt loam; Tilsit silt loam;
Trappist silt loam; Captina silt loam; Allegheny loam; Ashton silt loam; Bedford silt loam; Huntington silt
loam; Lindside silt loam; Beadey silt loam; and Neward silt loam (UEC 1980). However, the Clark County
Conservation District has determined that southern Clark County doesnot generally have good cropland and
only has afair potential as pastureland (UEC 1980).
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Figure 4.6-5. Genera Soil Map of the Project Site Area
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Figure 4.6-6. Prime Farmland
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4.7 Air Resources

This section describes the air resources of the Kentucky Pioneer IGCC Demonstration Project and
the surrounding area.

4.7.1 Climate and Meteorology

The Kentucky Pioneer IGCC Demonstration Project site is characterized by warm summers and
moderately coldwinters. Averagedaily low temperaturesrangefrom about negative5.5 degreesCelsius(°C)
(22 degrees Fahrenheit [°F]) in January to about 19°C (66°F) in July (EIV 2000). Average daily high
temperatures range from about 9°C (39°F) in January to about 30°C (86°F) in July. The average length of
the growing season is about 181 days. On average, periods with freezing temperatures occur between
October 26 and April 23.

Thenormal annual precipitation isapproximately 114 centimeters (45 inches), with asmall portion
occurring as snowfall. Precipitation is distributed fairly uniformly throughout the year. Fall and winter
precipitation is usually associated with the passage of warm or cold fronts. Summer precipitation often
occurs as brief heavy showers or thunderstorms.

Regional prevailing windsarefrom the south and south-southwest during most of theyear. Theonly
relatively recent meteorological datacollected on the EKPC property was obtai ned during a 6-month period
in 1979. The monitoring instrument was located about 1.6 kilometers (1 mile) southwest of the proposed
Kentucky Pioneer IGCC Demonstration Project site. The on-site meteorological dataindicated that winds
at that | ocation were most often from either the south-southwest or northeast during the measurement period
(UEC 1980). The meteorological tower was in a valey aligned with the measured predominant wind
directions, indicating that local terrain conditions affected the site. Wind directions at the project site may
be dightly different.

4.7.2 Ambient Air Quality
4.7.2.1 Terminology

This section presents definitions of technical terminology associated with air pollution. It is
important to understand the distinction between air pollutant emissions and ambient air quality. Other
important termsinclude primary pollutants, secondary pollutants, and pollutant precursors.

The term “pollutant emissions’ refers to the amount (usualy stated as a weight) of one or more
specific compounds introduced into the atmosphere by a source or group of sources. In practice, most
pollutant emissions data are presented as “emission rates’: the amount of pollutants emitted during a
specifiedincrement of timeor during aspecifiedincrement of emission sourceactivity. Typical measurement
units for emission rates on atime basis include pounds per hour, pounds per day, or tons per year (TPY).
Typical measurement unitsfor emission rates on asource activity basisinclude pounds per thousand gallons
of fuel burned, pounds per ton of material processed, and grams per vehicle mile of travel.

The term “ambient air quality” refers to the atmaospheric concentration of a specific compound
(amount of pollutantsin a specified volume of air) actually experienced at a particular geographic location
that may be some distance from the source of the relevant pollutant emissions. Ambient air quality data
generally are reported as a mass per unit volume (e.g., micrograms per cubic meter of air) or as avolume
fraction (e.g., parts per million by volume).

The ambient air quality levels actually measured at a particular location are determined by the
interactionsamong threegroupsof factors: emissions, meteorol ogy, and chemistry. Emission considerations
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include the types, amounts, and locations of pollutants emitted into the atmosphere. Meteorological
considerations include wind and precipitation patterns affecting the distribution, dilution, and removal of
pollutant emissions. Chemica considerations are important when chemical reactions transform pollutant
emissionsinto other chemical substances.

Air pollutants are often characterized as being “primary” or “secondary” pollutants. Primary
pollutants are those emitted directly into the atmosphere, such as carbon monoxide, sulfur dioxide, lead,
particulates, and hydrogen sulfide. Secondary pollutants are those formed through chemical reactionsin the
atmosphere, such as 0zone, nitrogen dioxide, and sulfate particles. Atmospheric chemical reactionsusually
involve primary pollutants, normal constituents of the atmosphere, and other secondary pollutants.
Meteorol ogical conditions such astemperature, humidity, and theintensity of ultraviolet light can also play
an important role in atmospheric chemistry.

Those compounds which react to form secondary pollutants are often referred to as reactive
pollutants, pollutant precursors, or precursor emission products. Someair pollutants, such asmany organic
gases and suspended particul ate matter, are a combination of primary and secondary pollutants.

Ozone, amajor component of photochemical smog, is the secondary pollutant of greatest concern
in most parts of the country. The pollutant emissionsgenerally categorized as ozone precursorsfall into two
broad groups of chemicals: nitrogen oxides and organic compounds. Many different termsare used to refer
to these groups of 0zone precursors.

Theterms“nitrogen oxides” and “ oxides of nitrogen” are often used interchangeably to refer to the
combination of nitric oxide and nitrogen dioxide. This combination of nitrogen oxides is often designated
by the symbol NO,. Nitrogen dioxideisitself a secondary pollutant, generally formed from nitric oxide.

Organic compound precursors of ozoneareroutinely described by alargenumber of different terms.
Thephrase* reactive organic compounds’ isthemost accurateterminol ogy for describing organic compound
precursors of ozone, but the acronym for that phraseis not widely used. The closest widely used acronym
isreactive organic gases (ROG). To avoid inventing anew acronym, ROG will be used in this document to
mean reactive organic compounds.

Inhalable particulate matter (PM,,) can be generated as a primary pollutant by abrasion or erosion
processes. PM,, can also form as a secondary pollutant through chemical reactions or by condensation of
gaseous pollutants into fine aerosols. Major gaseous precursors of PM ,, include reactive organic gases,
sulfur oxides (SO,), and NO,. Additional precursorsof PM,, caninclude ammonia, hydrogen sulfide (H,S),
sulfuric acid, and nitric acid.

4.7.2.2 Air Quality Management

Air quality management programs have evolved using two management approaches. One approach
is setting ambient air quality standards for acceptable exposure to air pollutants, conducting monitoring
programs to identify locations experiencing air quality problems, and then developing programs and
regulations designed to reduce or eliminate those problems. The second approach is identifying specific
chemical substancesthat are potentially hazardousto human health, and then regul ating the amount of those
substances that can be released by individual commercial or industrial facilities or by specific types of
equipment.

Air quality programs based on ambient air quality standardstypically addressair pollutantsthat are
produced in large quantities by widespread types of emission sourcesand which are of public health concern
because of their toxic properties. Air quality programs based on regulation of other hazardous substances
typically address chemicals used or produced by limited categories of industrial facilities. Programs
regulating hazardous air pollutants focus on substances that alter or damage the genes and chromosomesin
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cells, creating the potential for cancer, birth defects, or other developmental abnormalities; substanceswith
serious acute toxicity effects; and substances that undergo radioactive decay processes, resulting in the
release of ionizing radiation.

4.7.2.3 Ambient Air Quality Standards

TheU.S. Environmental Protection Agency (EPA) has established ambient air quality standardsfor
severa different pollutants, which are often referred to as criteria pollutants (see Table 4.7-1). Ambient
standards for some of these pollutants have been set for both short and long time periods. Federal ambient
air quality standards are based primarily on evidence of acute and chronic health effects. The State of
Kentucky has adopted federal ambient air quality standardsfor criteria pollutants. In addition, the state has
adopted standards for H,S, gaseous fluorides, and odors. The state has also established a standard for total
fluorides in and on forage consumed by grazing animals. These additional state air quality standards are
summarized in Table 4.7-2.

Air pollutants can be categorized by the nature of their toxic effectsincluding: (1) irritants (such as
ozone, PM,,, NO,, SO,, sulfate particles, H,S, and vinyl chloride) that affect the respiratory system, eyes,
mucous membranes, or the skin; (2) asphyxiants (such as carbon monoxide [CO] and nitric oxide) that
displace oxygen or interfere with oxygen transfer in the circulatory system, affecting the cardiovascular and
central nervous systems; (3) necrotic agents (such as ozone, NO,,, and SO,) that directly cause cell death; or
(4) systemic poisons (such aslead particles) that affect arange of tissues, organs, and metabolic processes.

Ozone and particulate matter are the most common air pollution problems in most parts of the
country, with CO being an additional pollutant of concernin urbanized areas. Ozoneisastrong oxidizing
agent that reacts with awide range of materials and biological tissues. Ozoneis aso arespiratory irritant
that can cause acute and chronic effects on the respiratory system. Recognized effects include reduced
pulmonary function, pulmonary inflammation, increased airway reactivity, aggravation of existing respiratory
diseases (such as asthma, bronchitis, and emphysema), physical damage to lung tissue, decreased exercise
performance, and increased susceptibility to respiratory infections (Horvath and McKee 1994). Inaddition,
0zone causes significant damage to | eaf tissues of crops and natural vegetation. Ozone also damages many
materials by acting asachemical oxidizing agent. Because of itschemical activity, indoor ozone levelsare
usually much lower than outdoor levels.

Suspended particulate matter represents a diverse mixture of solid and liquid material having size,
shape, and density characteristicsthat allow the material to remain suspended in the air for meaningful time
periods. Thephysical and chemical composition of suspended particul ate matter ishighly variable, resulting
in awide range of public health concerns.

Many componentsof suspended particulate matter arerespiratory irritants. Some components(such
ascrystaline or fibrous minerals) are primarily physical irritants. Other components are chemical irritants
(such as sulfates, nitrates, and various organic chemicals). Suspended particulate matter also can contain
compounds (such as heavy metals and various organic compounds) that are systemic toxins or necrotic
agents. Suspended particulate matter or compounds adsorbed on the surface of particles can also be
carcinogenic or mutagenic chemicals.

4-22



Kentucky Pioneer IGCC Demonstration Project
Final Environmental Impact Satement

Table4.7-1. National Ambient Air Quality Standards
National Ambient Air Quality

Standards
Micrograms
Per Cubic
Pollutant Symbol Averaging Time  PartsPer Million M eter Violation Criteria
Ozone 0, 1 hour 0.12 235 If exceeded on more than 3 daysin a
3-year period
8 hours 0.08 157 If exceeded by the mean of annual 4"
highest daily values for a 3-year
period
Carbon (6(0] 8-hours 9 10,000 If exceeded on more than 1 day per
Monoxide year
1-hour 35 40,000 If exceeded on more than 1 day per
year
Inhalable PM 4 Annual — 50 If exceeded as a 3-year single station
Particulate Arithmetic Mean average
Matter
24 hours — 150 If exceeded by the mean of annual
99" percentile values over 3 years
Fine Particulate PM, ¢ Annual — 15.0 If exceeded as a 3-year spatia
Matter Arithmetic Mean average of data from designated
stations
24 hours — 65 If exceeded by the mean of annual
98" percentile values over 3 years
Nitrogen NO, Annua Average 0.053 100 If exceeded
Dioxide
Sulfur Dioxide SO, Annual Average 0.03 80 If exceeded
24 hours 0.14 365 If exceeded on more than 1 day per
year
3 hours 0.5 1,300 If exceeded on more than 1 day per
year
Lead Particles Pb Caendar Quarter — 15 If exceeded
(TSP Sampler)

Notes: All standards except the national PM,, and PM, 5 standards are based on measurements corrected to 25 degrees C and 1 atmosphere pressure. The national PM,,
and PM,, 5 standards are based on direct flow volume data without correction to standard temperature and pressure.

Decimal places shown for standards reflect the rounding precision used for evaluation compliance. Except for the 3-hour sulfur dioxide standard, the national standards
shown are the primary (health effects) standards. The national 3-hour sulfur dioxide standard is secondary (welfare effects) standard. EPA adopted new ozone and
particulate matter standards on July 18, 1997. The new standards have been challenged in court, and final appeals have not been decided. Thus, implementation of the
new standardsis on hold and remain under court review. Previous nationa PM,, standards (which had different violation criteria than the September 1997 standards)
will remainin effect for existing PM,, nonattainment areas until EPA takes actionsrequired by Section 172(e) of the Clean Air Act or approves emission control programs
for the relevant PM,, state implementation plan. Violation criteriafor all standards except the national annua standard for PM, ; are applied to data from individual
monitoring sites. Violation criteriafor the national annual standard for PM,, ¢ are applied to a spatial average of data from one or more community-oriented monitoring
sites representative of exposures at neighborhood or larger spatial scales (40 CFR Part 58). The “10" in PM,, and the “2.5" in PM, ; are not particle size limits; these
numbers identify the particle size class (aerodynamic equivalent diameters in microns) collected with 50% mass efficiency by certified sampling equipment. The
maximum particle size collected by PM,, samplersisabout 50 microns aerodynamic equival ent diameter; the maximum particle size collected by PM, ;samplersisabout
6 microns aerodynamic equivalent diameter.

TSP = total suspended particulates.

Sources. 40 CFR Parts 50, 53, and 58.
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Table4.7-2. Additional State of Kentucky Air Quality Standards
National Ambient Air Quality Standards

Micrograms Per

Pollutant Averaging Time Parts Per Million Cubic Meter Violation Criteria
Hydrogen Sulfide 1 hour (secondary) 0.01 14 If exceeded more than once per year
Gaseous Fluorides 24 Hours (primary) 1.0 800 If exceeded more than once per year

(as HF)
Annua Average 0.5 400 If exceeded
(primary)
12 Hours (secondary) 0.0045 3.68 If exceeded more than once per year
24 Hours (secondary) 0.0035 2.86 If exceeded more than once per year
1 Week (secondary) 0.0020 1.64 If exceeded more than once per year
1 Month (secondary) 0.0010 0.82 If exceeded more than once per year
Total fluorides 1 Month (secondary) 80 If exceeded
(Fion, dry weight
basisin or on
forage)
2 Months 60 If exceeded
(secondary)
Growing Season 40 If exceeded in samples over aperiod of up
Average (secondary) to 6 months
Odors (secondary standard) If detectable after 7:1 dilution of ambient

air by odorless air

Note: Primary standards are based on public heath considerations: Secondary standards are based on protection of general welfare and property.
Source: Kentucky Administrative Regulations, Title 401, Chapter 53, Section 010.

Public health concernsfocus on the particle size ranges likely to reach the lower respiratory tract or
the lungs. Inhalable particulate matter represents particle size categories that are likely to reach either the
lower respiratory tract or the lungs after being inhaled. Fine particulate matter (PM,, ) represents particle
size categories likely to penetrate to the lungs after being inhal ed.

Inadditionto publichealthimpacts, suspended particul ate matter causesavariety of material damage
and nuisanceeffects: abrasion; corrosion, pitting, and other chemical reactionson material surfaces; soiling;
and transportation hazards due to visibility impairment.

Carbon monoxide is a public health concern because it combines readily with hemoglobin in the
blood, and thus reduces the amount of oxygen transported to body tissues. Relatively low concentrations of
CO cansignificantly affect theamount of oxygen in the bloodstream since CO bindsto hemogl obin 200-250
times more strongly than oxygen. Both the cardiovascular system and the central nervous system can be
affected when 2.5 to 4.0 percent of the hemoglobin in the blood is bound to CO rather than to oxygen
(Goldsmith 1986; Gutierez 1982; McGrath 1982). Because of itslow chemical reactivity and low solubility,
indoor CO levels usualy are similar to outdoor levels.

InJuly 1997, EPA revisedtheviolation criteriafor the existing PM ,, standards, adopted anew 8-hour
ozonestandard, and adopted new PM, ¢ standards. 1n 1998, EPA rescinded thefederal 1-hour ozone standard
for areas that had achieved the standard. Dueto ongoing litigation over the new 8-hour ozone standard, the
1-hour ozone standard was reinstated for al areas in July 2000. The previous PM,, standards will be
rescinded (with the revised PM ,, standards remaining in place) after emission control programs required by
the previous standards are approved by EPA. The new particulate matter and ozone standards have been
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challenged in court. Air quality management programsrelated to these standards are on hold pending final
resolution of the court challenges.

4.7.2.4 Air Quality Planning

Thefederal Clean Air Act (CAA) requireseach statetoidentify areaswhich haveambient air quality
in violation of federal standards. States are required to develop, adopt, and implement a State
Implementation Plan (SIP) to achieve, maintain, and enforce federal ambient air quality standards in these
nonattainment areas. Deadlinesfor achieving thefederal air quality standardsvary accordingtoair pollutant
and the severity of existing air quality problems. The SIP must be submitted to and approved by EPA. SIP
elements are developed on a pollutant-by-pollutant basis whenever one or more air quality standards are
being violated.

The status of areas with respect to federal ambient air quality standards is categorized as
nonattainment, attainment (better than national standards), unclassifiable, or attainment/cannot beclassified.
For most air pollutants, initial federal status designations are made using only two categories (either
nonattainment and unclassifiabl e, or nonattainment and attainment/cannot be classified). For smplicity and
clarity, thefederal unclassifiableand attainment/cannot be classified designationswill becalled unclassified
throughout this EIS. The unclassified designation includes attainment areas that comply with federal
standardsaswell asareasfor which monitoring dataarelacking. Unclassified areasaretreated as attainment
areas for most regulatory purposes.

A formal attainment designation generally isused only for areasthat transition from anonattainment
statusto an attainment status. Areasthat have been reclassified from nonattainment to attainment of federal
air quality standards are automatically considered “ maintenance areas,” although this designationisseldom
noted in status listings. Federal nonattainment designations for ozone, CO, and PM,, normally include
subcategories indicating the severity of the air quality problem.

Clark County, Kentucky, isformally designated as an unclassified areafor all of the major criteria
pollutants. Because Clark County isin attainment for all criteria pollutants and has no maintenance area
designations, CAA conformity requirements do not apply to federal agency actionsrelated to the proposed
project.

4.7.2.5 Regulatory Considerations

The 1970 amendmentsto the CAA established several regulatory programs, including: (1) adoption
of emission standards for motor vehicles; (2) adoption of emission standards for major new industrial
facilities (New Source Performance Standards [NSPS]); (3) adoption of emission standards for hazardous
air pollutants (National Emission Standards for Hazardous Air Pollutants [NESHAPS]); and (4)
preconstruction review of major new industrial facilities (New Source Review [NSR] for nonattainment
areas, and Prevention of Significant Deterioration [PSD] for attainment areas).

The 1977 amendments to the CAA revised and expanded some of the regulatory programs
established by the 1970 amendments. The 1990 amendments to the CAA made further revisions to the
established regulatory programs and added a new program (Title V) involving operating permits for major
industrial facilities.

Ingeneral, stateshave assumed primary responsibility for enforcing most industrial source emission
standards and industrial source review requirements, EPA exercises formal review and oversight
responsibilities. Most states have implemented the NSR, PSD, and Title V requirements as formalized air
guality permit programs. The Kentucky Division of Air Quality administersair quality permit programsin
Kentucky.
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4.7.2.6 Existing Air Quality Conditions

The State of Kentucky currently does not have any air quality monitoring stationsin Clark County.
Data from monitoring stationsin the L exington urban areawould not be representative of conditionsin the
project vicinity. Past air quality monitoring has shown the federal air quality standards are not violated in
Clark County or adjacent counties. Asnoted previously, Clark County isconsidered to bein attainment for
al of the National Ambient Air Quality Standards.
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4.8 Water Resources and Water Quality

This section describes existing water resources, site hydrologic conditions, and water use.
4.8.1 Surface Water

The proposed project site is|ocated within the Kentucky River Basin, one of 13 major river basins
in the state, approximately 2.8 kilometers (1.75 miles) north of the Kentucky River at River Mile 188 (see
Figure 4.8-1). At the project site, the Kentucky River is approximately 75 to 90 meters (250 to 300 feet)
wide.

The total drainage area of the Kentucky River Basin is 18,042 square kilometers (6,966 square
miles). The Kentucky River extends 407 kilometers (255 miles) from its source where the north and south
forks meet near Beattyville, Kentucky, to its confluence with the Ohio River near Carollton, Kentucky. The
river is a series of pools created by 14 locks and dams composing the navigation system maintained and
operated by the U.S. Army Corpsof Engineers (USACE). During periods of low flow, theriver is stabilized
by the impoundment system. Asaresult, instead of taking on the characteristics of asmall stream, theriver
remains relatively deep and begins to resemble a lentic (still-water) aquatic system. During high flow
periods, the river is characterized by rapid flow rates and undergoes rapid water level fluctuations.

The largest tributary to the Kentucky River near the project site is Upper Howard Creek. It is
approximately 26 kilometers (16 miles) long with adrainage area of 6,780 hectares (16,753 acres). Cotton
Creek isanintermittent tributary to Upper Howard Creek. Thetotal drainage areaof the Cotton Creek Basin
is 298 hectares (736 acres). Bull Run is an intermittent tributary to the Kentucky River located near the
project site that has atotal watershed drainage area of 622 hectares (1,537 acres). Figure 4.8-2 indicatesthe
locations of these waterbodies with respect to the project site.

Themean flow of the Kentucky River at Lock 10, located at River Mile 176.5 (18.5kilometers[11.5
miles] downstream of the project site) for the years 1961 to 1999 is approximately 158 cubic meters per
second (5,600 cubic feet per second) (USGS 2000). The J.K. Smith EA calculated the annual average flow
at the site as 150 cubic meters per second (5,285 cubic feet per second), or 12.9 billion liters per day (3.4
billion gallons per day). The 7-day flow with arecurrenceinterval of 10 yearsis4.3 cubic meters per second
(152 cubic feet per second) or 371.5 million liters per day (98.2 million gallons per day) (UEC 1980).

The State of Kentucky designates surface waters as having one or more specific legitimate uses.
These uses are: Warm Water Aquatic Habitat; Cold Water Aquatic Habitat; Primary Contact Recreation;
Secondary Contact Recreation; Domestic Water Supply; and Outstanding State Resource Water. The
Kentucky River inthe project vicinity isclassified asWarm Water Aquatic Habitat, Primary and Secondary
Contact Recreation, and Domestic Water Supply (401 Kentucky Administrative Regulations[KAR] 5:026).
In order to maintain theriver’s specific use designation, the river must meet certain physical, chemical, and
biological water quality characteristics. Near the project site, there are several industrial sources that
discharge treated wastewater to the Kentucky River. All industrial wastewater sources must comply with
the Kentucky Pollutant Discharge Elimination System (KPDES) permitsto assist in maintaining the water
guality standards and designations. The Kentucky River in the project vicinity fully supportsall designated
uses (KNREPC 2000).

Pursuant to Section 303(d) of the Clean Water Act, the State of Kentucky has developed alist of
waterbodies presently not supporting designated uses. Asrequired by 40 CFR 130.7(b)(4), thesewatershave
been prioritized for total maximum daily load development. In the most recently available Section 303(d)
list of impaired waters in the state, no such waterbodies were identified in Clark County (KDEP 1998).
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Source: EIV 2000.

Figure 4.8-1. The Kentucky River Basin

Project Site
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Figure 4.8-2. Location of Surface Waterbodies and Flood Zones
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4.8.2 Groundwater

The groundwater in the area of the site is characterized by two zones. a perched groundwater level
and the permanent regional groundwater table. The perched groundwater level exists where vertical
migration of surface infiltration is halted by relatively impermeable strata. Piezometric levels in such a
perched condition vary with time and reflect material zoning and characteristics. Thelimited water bearing
capacity of the more permeable zones of jointed rock precludes long-term, high-volume seepage. Beneath
the impermeable strata, at the level of the Kentucky River, lies the permanent regional groundwater table.

Asmentioned in Section 4.6, Geology and Soils, during theinitial site characterization two borings
were completed at the project site. Bedrock was encountered at approximately 1.5 meters (5 feet) beneath
the ground surface in both borings. Perched groundwater is indicated on the boring logs at a depth of 1.2
meters (4 feet). These borings were advanced to a depth of up to 18 meters (60 feet) and the regional
groundwater table was not encountered.

Six groundwater wells were installed in the jointed bedrock to monitor the regional groundwater
table during the initial site characterization. They were installed south and southeast of the project site
within a 2.1-kilometer (1.3-mile) radius. The closest is located approximately 1 kilometer (0.6 miles)
southeast of the project site. Thewater level elevation was approximately 216 meters (710 feet) above mean
sealevel inthiswell in August 1979. More recent data on the regional groundwater table elevationin this
areais not available. However, since the on-site borings did not encounter groundwater at a depth of 18
meters (60 feet), which equates to 226 meters (740 feet) above mean sea level, it can be assumed that the
regional groundwater table at the project site lies between 18 to 27 meters (60 to 90 feet) bel ow the ground
surface.

Because of the proximity of the project siteto the Kentucky River, regional groundwater flow would
be expected to be southerly towards the river. Available data support thistheory. Although the placement
of thesix wellsisnot conduciveto obtaining areliable contour map of thegroundwater tabl e el evation, based
on the reported groundwater elevations it appears that regional groundwater flow is southerly towards the
Kentucky River.

Permeability tests were conducted on the monitoring wells and results ranged from 2x10° to 8x10°
centimeters per second. Groundwater vel ocities were estimated to be on the order of 1x10° centimeters per
second (UEC 1980).

Groundwater samples were collected from the six wells and analyzed for chemical parameters.
Measured parameters indicated that overall water quality varied widely from well towell. Total dissolved
solids exceeded drinking water standards in every well, hydrogen sulfide was detected in each well, and
chloride and sdlinity levels were above those normally considered acceptable for drinking water.
Bicarbonate, dissolved oxygen, biochemical oxygen demand, coliform, and nitrate levels varied widely
betweenwells. However, measurementsof these parametersat thewel | closest tothe project sitewerewithin
applicable standards.

Groundwater from depths greater than 15 meters (50 feet) in Clark County is typicaly highly
mineralized, often containing objectionable levels of salt, hydrogen sulfide, and iron (KGS 2001).

In order to identify any existing information on regional groundwater quality in the area, a search
of the Kentucky Geological Survey’s Groundwater Repository database was conducted. Sixty-nine wells
were identified within a 10-kilometer (6-mile) radius of the project site. None of these wells are located
withinthe EKPC property. Water quality dataas recent asthelate 1990sisavailablefor several of thewells
identified. Parameters analyzed in most samples included metals, pesticides, polychlorinated biphenyls
(PCBs), and basic water quality parameters such as total dissolved and suspended solids, pH, nitrate, and
chloride. Several sampleswere also analyzed for volatile organic compounds such astrichloroethylene. No
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pollutants, such as pesticides, PCBs, or volatile organic chemicals, were detected. The overall water quality

of most samples was comparable to that discussed above for the wells installed as part of the initial site
characterization.

4.8.3 Floodplains

Based on the Federal Emergency Management Agency Flood Insurance Map, the main project site
lies completely within Zone C and is therefore not within a 100-year floodplain (see Figure 4.8-2). The
project site also lies above the 500-year floodplain.

Theexistingwater intakeand dischargestructuresarelocated withinthe Kentucky River, and assuch
are not considered to be in the 100-year floodplain. The proposed modifications to these structures and all
construction required for the project would not take place within a floodplain.

4.8.4 Wetlands

The Natural Resources Conservation Service branch of the U.S. Department of Agriculture hasthe
responsibility of making wetland determinations on agricultural and non-agricultural landsthat contact land
currently used for agricultural purposes. The USACE has the responsibility for certifying all other non-
agricultural land, including wetlands. Based on the data provided by the U.S. Fish and Wildlife Service
(USFWS) National WetlandsInventory Program, there are no wetlandslocated on the proposed main facility
site. However, withintherail loop, afew wetland areaswereindicated by aUSFWS aerial survey completed
in the early to mid-1980s. Within this same time period EKPC was conducting extensive cut and fill
operations at the site. A recent survey by an EKPC wetlands biologist found that there were no wetlands
within the project area (KPE 2001). In addition, the siteisnot within a 100-year floodplain (an area subject
to a 1 percent chance of flooding in any given year). The site would best be described as an “old field”
(EKPC 2000a).

4.8.5 Water Use

Except for agricultural users, large users (greater than 10,000-gallons per day) of water in Kentucky
arerequired to obtain awater withdrawal permit from the Kentucky Natural Resources and Environmental
Protection Cabinet, Department for Environmental Protection’ sDivision of Water. Asapermit holder, these
facilities are required to report actual water withdrawals. Under Kentucky law, however, steam electric
power generating facilities requlated by the Public Service Commission are exempt from this permitting
process. Asaresult, an accurate inventory of the volume of water being removed each day by the existing
power plantsis not available.

According to the Kentucky Division of Water, approximately 3,459.93 millionliters(914.02 million
gallons) per day of water was withdrawn in Kentucky by permitted sources including water suppliers,
mining, industrial and commercia (self-supplied facilities), and aguaculture usersin 2001. Thistotal does
not include estimated amounts of water used for power production. Hydroelectric power is estimated to use
314 billion liters per day (83 billion gallons per day), but virtually all of it is returned to the sources from
whichitisobtained. Thermoelectric power production withdraws an estimated 12.87 billion liters per day
(3.4 billion gallons per day), of which 768.4 million liters (203 million gallons) are consumed (KDEP 2002).

Thecumulativeeffectsof withdrawal sfrom the K entucky River by power plantshave been discussed
by the Kentucky Natural Resources and Environmental Protection Cabinet in their cumulative assessment
report. When issuing permits for water withdrawal, in order to ensure that sufficient flow is reserved for
alocation to future users and to maintain water quality and stream habitat, the Division of Water allocates
no more than 10 percent of a stream’s lowest average monthly flow to any one user. During low flow
conditions, potential conflicts could exist between competing water users. In order to minimize these
conflicts, the Division of Water is ableto limit withdrawal s from permitted sourcesif necessary (KNREPC

2001).
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4.9 Ecological Resources

Thefollowing ecol ogical resources description and discussion isintended to providethereader with
agenera overview of the biota present within the region and at the proposed site location. The J.K. Smith
EIS addressed construction of a power plant within the 1,263-hectare (3,120-acre) J.K. Smith Site with the
project complex to bea121-hectare (300-acre) parcel of land located in the northeast portion of thesite. The
J.K. Smith Units 1 and 2 were never constructed; however, the 121-hectare (300-acre) site was cleared, and
construction of rail facilities, foundations, and infrastructure were completed before the project was halted
(EIV 2000). Thecurrently proposed Kentucky Pioneer IGCC Demonstration Project consistsof a4.8-hectare
(12-acre) process area proposed for construction and operation within this same previoudy disturbed 121-
hectare (300-acre) portion (EIV 2000). The proposed site has not changed appreciably in the 20-year period
sincetheFinal J.K. Smith EISwas prepared (EKPC 2000a, EIV 2000). Aspreviously acknowledged, much
of the site was graded before construction was halted. The entire project site has been previously disturbed
either from historic agricultural practicesor thepreviouspower station site preparation (EKPC 2000a). More
specifically, the Kentucky Pioneer IGCC Demonstration Project would be devel oped on that portion of the
site previously cleared (EIV 2000). Figures 3.1-3 to 3.1-6 illustrate the current site conditions.

The route of the proposed new 27-kilometer (17-mile) transmission line has not been determined.
It will be constructed within the flora (vegetation) and fauna (animals) communities described in the
following sections. Ecological resource descriptionswill be providedin separate NEPA documentation that
will be prepared in accordance with the Rural Utility Service's regulations.

49.1 Flora

Kentucky islocated entirely within the deciduous forest formation of eastern North Americaandin
an area described for eastern Kentucky as Mixed Mesophytic Forest and throughout most of central and
western Kentucky as Western Mesophytic Forest. The diverse vegetation of Kentucky islargely afunction
of the diverse geology and soils. An estimated 40 percent of Kentucky remains forested and in anatural or
semi-natural condition (GAP 1998).

The proposed project site lies within the eastern deciduous forest formation, in the ecological
transitional area between the Knobs border area of the Mixed Mesophytic Forest region and the Bluegrass
section of the Western Mesophytic Forest region. Littleoriginal vegetation remainsin the Bluegrass section
and in the Knobs/Bluegrass transitional area. A range of environmental variables, such as those provided
by micro sites ranging from xeric (dry) exposed hilltops to mesic (moist) sheltered coves, determines the
abundance and distribution of the dominant plant species. Major vegetation communities near the site
consist of mature wooded communities on uplands and slopes, successional stages of these communities,
pasture, cropland, and abandoned cropland. Most of the land within an 8-kilometer (5-mile) radius has been
logged or grazed during some period since European settlement. Wooded riparian communitiesand lowland
communities cover relatively small areas (REA 1980).

The proposed site location was previously used for agricultural purposes and further disturbed by
limited construction of the cancelled power project described above. It isafescue (grass) dominated xeric
(dry) ridgetop typical of the Bluegrass Region. Nearby slopesare characterized by the presence of red cedar
interspersed with patches of prairie remnant. There are no jurisdictional wetlands present on the proposed
main facility site.

Riparian vegetation is present along the Kentucky River and adjacent to the existing water intake
and discharge points (KPE 2001). The current effluent line discharges to the Kentucky River are in
accordance with Kentucky Department of Environmental Protection regulations (KPE 2001). Canopy
vegetationistypified by sycamore(Plantanusoccidentalis), boxel der (Acer negundo), and silver maple(Acer
saccharinum).
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4.9.2 Fauna

White-tailed deer (Odocoileus virginianus) and black bear (Ursus americanus) are the larger
mammals present. The red fox (Vulpes fulva), gray fox (Urocyon cinereoargenteus), Virginia opossum
(Didelphis marsupialis), woodchuck (Marmota monax), fox squirrel (Sciurus niger), red squirrel
(Tamiasciurus hudsonicus), grey squirrel (Sciurus carolinensis) eastern cottontail (Sylvilagus floridanus),
eastern chipmunk (Tamias striatus), muskrat (Ondatra zbethica), white-footed mouse (Peromyscus
leucopus), short-tailed shrew (Blarinabrevicauda), striped skunk (Mephitismephitis), and raccoon (Procyon
lotor) are representative of the small mammals found in the state.

Amongthegreat variety of resident birdsfoundin Kentucky arethecardinal (Cardinaliscardinalis),
whichisthe Statebird, andthebluejay (Cyanacitta cristata), Carolinachickadee (Paruscarolinensis), tufted
titmouse (Parus bicolor), crow (Coruus brachyrhynchos), white-breasted nuthatch (Sitta carolinensis),
several species of hawks, owls, woodpeckers, and sparrows. Common migratory birds include the catbird
(Dumetella carolinensis), brown thrasher (Toxostoma rufum), great crested flycatcher (Myiarchuscrinitus),
slate-colored junco (Junco hyemalis), golden-crowned kinglet (Regulus satrapa), yellow-bellied sapsucker
(Sphyrapicus varius), cedar waxwing (Bombycilla cedrorum), and many species of warbler. Popular game
birds include the bobwhite (Colinus virginianus), quail woodcock (Philohela minor), ring-necked pheasant
(Phasianus colchicus), rock dove (Columba livia), wild turkey (Meleagris gallopavo), and waterfowl
(Microsoft Encarta2000). A study in adjacent Madison County recorded 159 bird species of which 88 breed
in the area (REA 1980).

Thereisafairly rich diversity of amphibians and reptilesin Kentucky consisting of approximately
99 gpecies. Common amphibians include the newt (Notophthalmus viridescens), dusky salamander
(Desmognathus fuscus), bullfrog (Rana catesbeiana), American toad (Bufo americanus), and spring peeper
(Pseudacris crucifer); common reptiles include the snapping turtle (Chelydra serpentina), box turtle
(Terrapene carolina), painted turtle (Chrysemys picta), and five-lined skink (Eumecesfasciatus). The most
widespread snakes include the eastern garter snake (Thamnophis sirtalis), northern water snake (Nerodia
sipedon), and black rat snake (Elaphe obsoleta). Poisonous snakesinclude the timber rattlesnake (Crotalus
horridus), cottonmouth (Agkistrodon piscivorus), and copperhead (Agkistrodon contortrix) (REA 1980).

Kentucky’ s fish faunais more diverse than that of all other states except Tennessee and Alabama.
The Kentucky River has 115 native species. The pools of the river support excellent warm water fisheries
featuring crappie (Pomoxis), bluegill (Lepomis macrochirus), largemouth bass (Micropterus salmoides),
small mouth black bass (Micropterusdolomieu), and catfish. Inaddition, muskellunge (Esox Masquinongy)
and rainbow trout (Oncorhynchus mykiss) have been introduced. Similarly, Kentucky contains a rich
diversity of mussel specieswith only Tennessee and Alabamahaving more. Thisgroup of organismsisthe
most endangered in Kentucky and the Nation. Approximately 56 percent of the Kentucky mussel species
arefound intheKentucky River Basin (KNREPC 2000). Faunapresent at the project sitearetypical of those
found in similar habitats within the Knobs/Bluegrass transitional area.

4.9.3 Threatened, Endangered, and Sensitive Species

Correspondencereceived from the USFWSindicated that no federally-listed or proposed endangered
or threatened species occur within theimpact area of the project area (USFWS 2000a). Therunning buffalo
clover (Trifoliumstol oniferum) isaspecieswhichislisted asendangered under the Endangered Species Act.
The USFWS has recommended that this species be evaluated for potential impacts resulting from the
proposed project (USFWS 2000b). Table 4.9-1 is a compilation of special interest species listed by the
Kentucky State Nature Preserves Commission as potentially occurring in Clark County.
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Table4.9-1. Potentially Occurring Special Interest Speciesin Clark County

Taxonomic Statuses
Group Scientific Name Common Name KY/Federal Ranks
Plant Lesquerella globosa L esguereux's Bladderpod TIC G2/S2
Plant Liparis loesdlii Loesel's Twayblade T G5/S2/S3
Plant Malvastrum hispidum Hispid Falsemallow T G5/S2
Plant Rubus whartoniae Wharton's Dewberry T G2/S2
Plant Salix amygdal oides Peach-leaved Willow H G5/sH
Plant Schizachne purpurascens Purple Oat T G5/S2
Plant Soiranthes lucida Shining Ladies-tresses T G5/S2/S3
Plant Sellaria fontinalis Water Stitchwort T G3/S1/s2
Plant Trichostema setaceum Narrowleaf Bluecurls E Gb5/SU/S2
Plant Trifolium stoloniferum Running Buffalo Clover T/ILE G3/S2/S3
Plant Viola walteri Walter's Violet T G4/G5/S1/S2
Bivalve Villosa lienosa Little Spectaclecase S G5/S3/4
Crustacean Cambar us veteranus A Crayfish S G3/s1
Insect Soeyeriaidalia Regal Fritillary H G3/SH
Bird Ammodramus henslowii Henslow's Sparrow S G4/S3
Bird Chondestes grammacus Lark Sparrow T G5/S2/S3
Bird Dolichonyx oryzivorus Bobolink S G5/S2/S3
Bird Nycticorax nycticorax Black-crowned Night-heron T G5/S1/S2
Mammal Mustela nivalis Least Weasel S Gb5/S2/S3

Kentucky State Nature Preserves Commission status:
E = Endangered, T = Threatened, S = specia concern, H = historic
U.S. Fish and Wildlife Service status:
C = candidate for federd listing, LE = listed as endangered
Ranks:
G-RANK: Estimate of species abundance on aglobal scale:
G1 = extremely rare, G2 = rare, G3 = uncommon, G4 = common, G5 = very common,
S-RANK: Estimate of species abundance in Kentucky:

S1 = extremely rare, S2 = rare, S3 = uncommon, S4 = many occurrences, S5 = very common, SH = historically known in

state
Source: KSNPC 2000.
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4.10 Noise

This section discusses the noise levels at the proposed Kentucky Pioneer IGCC Demonstration
Project site.

4.10.1 Noise Terminology

Sound iscaused by vibrationsthat generatewavesof air pressurefluctuationsintheair. Air pressure
fluctuations that occur from 20 to 20,000 times per second can be detected as audible sound. The number
of pressurefluctuations per second isnormally reported as cycles per second or Hertz. Different vibrational
frequencies produce different tonal qualities for the resulting sound. In general, sound waves travel away
from the noise source as an expanding spherical surface. The energy contained in a sound wave is
consequently spread over an increasing area as it travels away from the source. Thisresultsin a decrease
in loudness at greater distances from the noise source.

Sound level meterstypically report measurementsasacompositedecibel (dB) value. Decibel scales
are alogarithmic index based on ratios between a measured value and a reference value. In the field of
atmospheric acoustics, dB scales are based on ratios of the actual pressure fluctuations generated by sound
waves compared to a standard reference pressure value of 20 micropascals (4.18 x 107 pounds per square
foot).

Modern sound level meters measure the actual air pressure fluctuations at a number of different
frequency ranges, most often using octave or 1/3 octave intervals. The pressure measurements at each
frequency interval are converted to adecibel index and adjusted for a selected frequency weighting system.
The adjusted decibel valuesfor the different octave or 1/3 octave bands are then combined into acomposite
sound pressure level for the appropriate decibel scale.

Human hearing varies in sensitivity for different sound frequencies. The ear is most sensitive to
sound freguencies between 800 and 8,000 Hertz, and isleast sensitive to sound frequencies bel ow 400 Hertz
or above 12,500 Hertz. Several different frequency weighting schemeshave been devel oped, using different
dB adjustment valuesfor each octave or 1/3 octaveinterval. Some of these weighting schemes are intended
to approximate the way the human ear responds to noise levels; others are designed to account for the
response of building material sto airbornevibrationsand sound. The most commonly used decibel weighting
schemes are the A-weighted and C-weighted scales.

The“A-weighted” decibel scale (dBA) isnormally used to approximate human hearing response to
sound. The dBA scale significantly reduces the measured pressure level for low frequency sounds while
dlightly increasing the measured pressurelevel for somemiddlefrequency sounds. The* C-weighted” decibel
scale (dBC) is often used to characterize low frequency sounds capable of inducing vibrationsin buildings
or other structures. The dBC scale makes only minor reductions to the measured pressure level for low
frequency components of a sound while making slightly greater reductions to high frequency components
than does the dBA scale.

4.10.2 Common Noise Descriptors

Varying noiselevel sareoften described intermsof the equivalent constant decibel level. Equivalent
noise levels (L) are used to develop single-value descriptions of average noise exposure over various
periods of time. Such average noise exposure ratings often include additional weighting factors for
annoyance potential due to time of day or other considerations. The L, data used for these average noise
exposure descriptors are generally based on dBA sound level measurements, although other weighting
systems are used for special conditions (such as blasting noise).
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Average noise exposure over a24-hour period is often presented as a day-night average sound level
(Lgn). Lan valuesare calculated from hourly L, values, with the L, valuesfor the nighttime period (10 p.m.
to 7 am.) increased by 10 dB to reflect the greater disturbance potential from nighttime noises. Unless
specifically noted otherwise, L4, values are assumed to be based on dBA measurements.

4.10.3 Working With Decibel Values

Thenatureof dB scalesissuch that individual dB ratingsfor different noise sources cannot be added
directly to give the dB rating of the combination of these sources. Two noise sources producing equal dB
ratings at agiven location will produce acomposite noise level 3 dB greater than either sound alone. When
two noise sources differ by 10 dB, the composite noise level will be only 0.4 dB greater than the louder
source alone. Most people have difficulty distinguishing the louder of two noise sourcesthat differ by less
than 1.5to0 2 dB. Ingeneral, a10 dB increasein noiselevel isperceived asadoubling in loudness. A 2dB
increase represents a 15 percent increase in loudness, a 3 dB increase is a 23 percent increase in loudness,
and a5 dB increase is a4l percent increase in loudness.

Whendistanceistheonly factor considered, sound level sfrom anisol ated noise sourcewill typically
decrease by about 6 dB for every doubling of distance away from the noise source. When the noise source
is essentially a continuous line (e.g., vehicle traffic on ahighway), noise levels decrease by about 3 dB for
every doubling of distance.

4.10.4 Guidelines for Interpreting Noise Levels

Thefederal Noise Control Act of 1972 (Public Law 92-574) established arequirement that all federal
agencies must administer their programs in a manner that promotes an environment free from noise that
jeopardized public health or welfare. The EPA wasgiven theresponsibility for providing information to the
publicregarding identifiabl e effectsof noiseon public health or welfare, publishinginformationonthelevels
of environmental noise that will protect the public health and welfare with an adequate margin of safety,
coordinating federal research and activitiesrelated to noise control, and establishing federal noise emission
standards for selected products distributed in interstate commerce. The federal Noise Control Act also
directed that all federal agencies comply with applicable federa, state, interstate, and local noise control
regulations.

Although EPA was given mgjor public information and federal agency coordination roles, each
federal agency retains authority to adopt noise regulations pertaining to agency programs. EPA can require
other federal agencies to justify their noise regulations in terms of the federal Noise Control Act policy
requirements. The Occupational Safety and Health Administration (OSHA) retains primary authority for
setting workplace noise exposure standards. Due to aviation safety considerations, the Federal Aviation
Administration retains primary jurisdiction over aircraft noise standards.

To coordinatewith the requirements of thefederal Noise Control Act, EPA hasidentified indoor and
outdoor noise limits to protect public health and welfare (hearing damage, sleep disturbance, and
communication disruption) (EPA 1971). Outdoor L4, values of 55 dB and indoor L4, values of 45 dB are
identified as desirable to protect against speech interference and sleep disturbance for residential,
educational, and health care areas. Noiselevel criteriato protect against hearing damagein commercial and
industrial areas are identified as 24-hour L, values of 70 dB (both outdoors and indoors).

The U.S. Department of Housing and Urban Devel opment has established guidelinesfor evaluating
noise impacts on residential projects seeking financial support under various grant programs (44 Federal
Register [FR] 135). Sites are generally considered acceptable for residential use if they are exposed to
outdoor L, values of 65 dB or less. Sites are considered “normally unacceptable” if they are exposed to
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outdoor L 4, valuesof 65-75dB. Sitesare considered unacceptableif they are exposed to outdoor L 4, values
above 75 dB.

4.10.5 Existing Noise Conditions

Studies conducted in 1979 for the J.K. Smith Power Station included ambient noise monitoring at
severa locations on or near the EKPC property. Locations that were not influenced by highway traffic had
L. levelsof 39 to 55 dBA (UEC 1980). Locations along Kentucky Highway 89 had L 4, levels of 52 to 69
dBA (UEC 1980). Average daytime noise levels were generally similar to or slightly higher than the L,
values. Average nighttime noise levels were typically much lower than daytime values, often being close
to 30 dBA. The noise levels reported for the project vicinity during 1979 are typical of quiet rura areas.
EKPC has constructed four 80-MW combustion turbine units near the Kentucky Pioneer IGCC
Demonstration Project Site, and is proposing afifth unit. Noise monitoring conducted by EKPC since 1992
confirms that the noise data collected in 1979 are still representative of ambient noise conditions. The
measured noise level at the perimeter of the EKPC combustion turbine site was 39 dBA on July 30, 1999,
with three turbine unitsin operation.
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4.11 Traffic and Transportation

This section discusses the magjor road and rail transportation routes to the proposed project site.
Existing traffic levels are discussed for each method of transportation.

4.11.1 Roadways

The primary access routes to the ROI are Interstates 64 and 75. Interstate 64 is the main east-west
artery and passes through Clark and Fayette Counties and the town of Winchester. Interstate 75 isthemain
north-south artery and passes through Fayette and Madison Counties. Kentucky Highway 627, atwo-lane
road, is the mgjor north-south access road through Clark County and intersects with Interstate 64 in
Winchester. Winchester is the location of the major interchanges for access to the project site. The
community of Trapp is typically reached by traveling south from Winchester on Kentucky Highway 89, a
two-laneroad, for approximately 20.8 kilometers (13 miles). Kentucky Highway 974, another two-laneroad,
is an aternate route to Trapp from Winchester; however, the road switches from high type paved road to
intermediate type paved road approximately 10.4 kilometers (6.5 miles) from Winchester. Trapp can aso
be accessed by heading east on the two-lane Kentucky Highway 52 from Richmond, in Madison County, and
then traveling north on Kentucky Highway 89. The lack of bridges across the Kentucky River near the
proj ect location restricts accessto the site from other highways. Kentucky Highways 1028 and 3369 arethe
other main roadsin thevicinity of Trapp. The project siteisserviced by an approximately 1.6-kilometer (1-
mile) long accessroad that extendswest from Kentucky Highway 89. No traffic control devicesarein place
at the intersection of the access road and Kentucky Highway 89.

Current and recent daily traffic loadsfor roadsfrom Winchester and Madisonto Trapp are presented
inTable4.11-1 at theend of thissection. All datawas obtained from the Kentucky Transportation Cabinet’s
Traffic Counts searchable database computer program, which provides historic traffic count data for
Interstates and Kentucky and County Highways throughout the state (CTS 2001). The Actual Count data
presented in the table is the average number of car trips per 24 hours for that particular road segment. The
mileposts (MP) presented in the table are those established by the Kentucky Transportation Cabinet for the
purposes of collecting traffic counts. Thesite accessroad intersects Kentucky Highway 89 between MP 2.9
and MP 4.8. Dataisonly presented to MP 9.7 for Kentucky Highway 974 because the highway turnsto the
north at that point while Red River Road continues southeast toward the community of Trapp. No traffic
studiesare availablefor Red River Road. Datafor Kentucky Highway 52 is presented from the intersection
with Interstate 75 to the intersection with Kentucky Highway 89 in Estill County. Capacity data for
Kentucky Highways is unavailable as no capacity studies have been completed.

4.11.2 Railroads

Theproject siteislocated approximately 0.8 kilometer (0.5 mile) west of a198-kilometer (123-mile)
freight rail line segment that runs between Winchester and Typo, Kentucky. The line segment, identified
asnumber C-273, isowned and operated by CSX Transportation, Inc., of Jacksonville, Florida, and hasbeen
operating in the region for an extended period of time. Existing rail traffic data for the line as reported in
the Proposed Conrail Acquisition Final Environmental I mpact Satement averages13.1 freight trainsper day
(STB 1998). An approximately 5-kilometer (3.1-mile) long rail loop extendsfrom the main freight lineinto
the J.K. Smith Site. The project site also contains extensiverail yard capacity that islinked to therail loop
at several locations.
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Table4.11-1. Traffic Levelsfor Main Roads Approaching and Located in Trapp, Kentucky

Highway Beginning Ending Actual Estimated
Number Functional Class City County MP MP Count Y ear Count, 2001
Winchester to Trapp
89 Rural- Major Collector Trapp Clark 2.9° 4.8 1,554 2000 1,520
89 Rural- Major Collector N/A Clark 4.8 9.2 2,252 2000 2,270
89 Rural- Major Collector N/A Clark 9.2 12.6 2,642 2000 2,690
89 Rural- Major Collector N/A Clark 12.6 13.7 3,730 2000 3,680
89 Rural- Mgjor Collector Winchester Clark 13.7 14.9 3,880 1995 4,110
89 Urban- Minor Arterial Winchester Clark 149 154 6,743 1995 6,240
89 Urban- Minor Arterial Winchester Clark 154 16.0 10,192 1995 10,600
974 Urban- Minor Arteria Winchester Clark 0.0 0.2 4,163 1999 4,210
974 Urban- Minor Arteria Winchester Clark 0.2 0.4 2,226 1995 2,370
974 Urban- Minor Arteria Winchester Clark 0.4 1.0 2,516 1999 2,540
974 Rural- Minor Collector Winchester Clark 1.0 31 1,745 1995 1,900
974 Rural- Minor Collector N/A Clark 31 4.0 1,080 1999 1,110
974 Rural- Minor Collector N/A Clark 4.0 6.5 630 1995 669
974 Rural- Minor Collector N/A Clark 6.5 9.7 200 1999 211
Richmond to Trapp.
52 Urban- Other Principal Arterial N/A Madison 8.3 105 8,023 1997 8,400
52 Urban- Other Principal Arterial  Richmond ~ Madison 10.5 10.8 13,189 1997 13,100
52 Urban- Other Principal Arterial  Richmond ~ Madison 10.8 10.9 15,907 2000 16,000
52 Urban- Minor Arterial Richmond  Madison 109 11.2 18,390 1998 19,800
52 Urban- Minor Arteria Richmond Madison 11.2 11.4 29,090 1997 31,600
52 Urban- Minor Arterial Richmond  Madison 114 11.9 21,281 1997 22,100
52 Urban- Minor Arteria Richmond Madison 11.9 12.2 5,493 1997 5,140
52 Urban- Minor Arteria Richmond Madison 12.2 13.0 6,636 2000 6,800
52 Urban- Minor Arteria Richmond Madison 13.0 13.9 18,023 2000 18,400
52 Rural- Mgjor Collector N/A Madison 139 154 16,738 2000 17,100
52 Rural- Major Collector N/A Madison 154 17.8 13,209 2000 13,600
52 Rural- Mgjor Collector N/A Madison 17.8 19.8 10,143 1998 10,800
52 Rural- Major Collector N/A Madison 19.8 2.9 8,022 1998 8,550
52 Rural- Major Collector N/A Estill 0.0* 21 7,332 1998 7,930
52 Rural- Mgjor Collector N/A Estill 21 37 9,427 1999 10,200
52 Rural- Major Collector N/A Estill 3.7 5.4 7,357 1999 8,240
52 Rural- Mgjor Collector N/A Estill 5.4 5.9 11,434 1999 11,900
52 Rural- Major Collector Irvine Estill 5.9 6.7 10,711 1998 12,500
52 Rural- Mgjor Collector Irvine Estill 6.7 7.6 18,284 1999 19,000
89 Rural- Major Collector Irvine Estill 11.3 114 19,734 1996 22,300
89 Rural- Mgjor Collector Irvine Estill 114 115 13,905 1999 14,200
89 Rural- Major Collector Irvine Estill 115 11.6 13,132 1999 13,200
89 Rural- Mgjor Collector Irvine Estill 11.6 11.8 16,277 1999 16,800
89 Rural- Major Collector Irvine Estill 11.8 11.9 7,059 1998 8,410
89 Rural- Major Collector Irvine Estill 11.9 13.0 13,209 1996 13,800
89 Rural- Mgjor Collector N/A Estill 13.0 14.2 6,419 1997 6,470
89 Rural- Mgjor Collector N/A Estill 14.2 17.9 4,498 1998 4,830
89 Rural- Mgjor Collector N/A Estill 179 18.6 1,749 1999 1,870
89 Rural- Mgjor Collector N/A Estill 18.6 225 1,269 2000 1,250
89 Rural- Mgjor Collector N/A Clark 0.0° 2.9° 1,269 2000 1,250
Trapp

1028 Rural- Local N/A Clark 0.0 1.7 182 1999 191
1028 Rural- Local N/A Clark 1.7 4.0 118 2000 112
3369 Rural- Minor Collector N/A Clark 0.0 13 440 1999 450
3369 Rural- Minor Collector N/A Clark 1.3 2.6 593 1995 611

Note: The MPs on Highways 89 and 974 in Clark County run in opposite directions. Highway 89 terminates in Winchester while Highway 974
originates in Winchester.

*MP 0.0 on Highway 52 in Estill County is the same as MP 22.9 in Madison County (Estill/Madison Border).

"MP 0.0 on Highway 89 in Clark County isthe same as MP 22.5 in Estill County (Clark/Estill Border).

‘MP2A on Highway 89 is the closest measurement interval to the project site entrance.

Source: CTS 2001.
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4.12 Occupational and Public Health and Safety

This section discusses the regulations of worker and public health and safety, and the existing
hazards at the proposed project site.

4.12.1 Regulatory Considerations

Occupational health and safety issues are primarily the responsibility of OSHA. OSHA regulations
applicableto the construction and operation activities at the proposed site include 29 CFR 1910 and 29 CFR
1926. The State of Kentucky has supplemental worker safety requirements. The EPA and the State of
Kentucky haveprimary regulatory jurisdiction over hazardouswaste management i ssues. Separate hazardous
waste management programs and requirementsexist for solid and liquid wastes, wastewater discharges, and
air releases of hazardous materials.

4.12.2 Existing Hazard Conditions

Although the proposed project site was previoudy disturbed by preliminary grading and some
foundation constructionwork, thereare no devel oped facilitiesat thesite. Thus, thereare no existing worker
or public safety hazards associated with industrial chemicals at the site. Conditions related to air quality,
water quality, noise, geologic conditions, and transportation systems are discussed in previous sections.

Themost recent avail abledataon heal th statusfor Clark and M adison Countiesshow that theleading
causesof death inthe population arediseases of heart (31.4 percent) and malignant neoplasms(23.6 percent).
For malignant neoplasm-related fatalities, lung cancer was the leading cause of death (KDPH 2000). In
1998, there were 118 fatal occupational injuriesin the state, 30 agricultural and 88 non-agricultural. Fatal
injuries decreased by 13 percent for agricultural and 27 percent for non-agricultural in 1998 compared to
1997. Therewere an estimated 49,091 nonfatal occupational injuriesreported in 1998, 649 agricultural and
48,442 non-agricultural. Nonfatal agricultural and non-agricultural injuries reported in 1998 increased by
8.4 and 9 percent, respectively, compared to 1997.
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4.13 Waste Management

There are no ongoing waste management activities at the proposed project site. There are no
contained solid waste landfillsin Clark County. The closest contained solid waste landfills to the proposed
project sitearein Estill (Blue Ridge Recycling & Disposal) and M ontgomery (Montgomery County Landfill)
Counties. Blue Ridge Recycling & Disposal accepts solid waste and some special wastes. This landfill has
an expected life of approximately 22 years. The Montgomery County Landfill accepts construction debris,
municipal solid waste, and all types of special waste. Itsexpectedlifeisapproximately 15.5 years; however,
ahorizontal expansion study is currently being conducted which may result in adoubling of landfill space
and anincrease in expected life. In addition, there are numerous solid waste facilitieslocated in the State of
Kentucky. There are no hazardous waste landfillsin Kentucky.
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5. ENVIRONMENTAL IMPACTS

5.1 Introduction

This chapter analyzes the potential impacts to human and environmental resources resulting from
construction and operation of the proposed Kentucky Pioneer Integrated Gasification Combined Cycle
(IGCC) Demonstration Project at the J.K. Smith Sitein Trapp, Kentucky. Analyses of the potential impacts
resulting from the two No Action Alternatives are also provided.
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5.2 Land Use

Thissectiondiscussesthepotential effectsof the construction and operation of the Kentucky Pioneer
IGCC Demonstration Project facility on land use at the project site and surrounding areas.

5.2.1 Methodology

Theland use resources analysis considers aregion of influence (ROI) that includesthe 121-hectare
(300-acre) project site, as well as the rest of the J.K. Smith Site and surrounding areas. The land use
resources analysisalso considers an ROI that assumes aproposed route for a 138-kilovolt (kV) transmission
line that extends northeasterly from the project site to the Spencer Road Terminal in Montgomery County,
Kentucky. Potential impactsto land use resources were qualitatively assessed by comparing potential land
use changes to the existing land use patterns, plans, and policies.

5.2.2 Land Use Impacts from No Action Alternative 1

Under No Action Alternative 1, the U.S. Department of Energy (DOE) would not provide partial
funding for the design, construction, and operation of the proposed project. Because no new construction
would occur, there would be no impacts to land use resources.

5.2.3 Land Use Impacts from No Action Alternative 2

Under No Action Alternative 2, the natural gas-fired combined-cycle units process area would
occupy approximately 4.8 hectares (12 acres) of the 121-hectare (300-acre) project site leased to Kentucky
Pioneer Energy, LLC (KPE), from the East Kentucky Power Cooperative (EKPC). The project would affect
approximately 5 to 8 hectares (12 to 20 acres), all of which islocated within the 121-hectare (300-acre) site.
Theprocessareahasbeen previously disturbed by EKPC during theinitial site preparation for the abandoned
construction of the J.K. Smith Power Station in the early 1980s. Preliminary grading and some foundations
were completed inthe area. The sitewas originally prepared for a power station that was never completed
dueto adecreasein thedemand for electricity at that time. No effects on surrounding land uses are expected
to occur from the construction and operation of the natural gas-fired combined-cycle units. The Winchester-
Clark County Planning Commission doesnot consider utility structureswhen determining zoning for an area.
Therefore, the project areawill remain zoned agricultural.

The proposed 138-kV transmission linewould be approximately 27 kilometers (17 miles) in length;
however, the exact route for the line has yet to be determined. The proposed route for the line extends
northeasterly from the project site to the Spencer Road Terminal in Montgomery County, Kentucky, where
it will interconnect with the existing local power grid. For thisenvironmental impact statement (EIS), the
transmission lineisassumed to be constructed in asimilar fashion to other 138-kV electrictransmissionlines
built by EKPC in the project area. The linewould require a 30 to 45 meter (100 to 150 foot) wide right-of -
way. Itisassumed that the mgjority of the transmission line route would extend through agricultural/rural
portions of Clark and Montgomery Counties and not through highly populated residential areas. The
transmission lineis not expected to effect land use on surrounding areas or local land use plans or policies
during construction or operation. Asstated above, the Winchester-Clark County Planning Commission does
not consider utility structures when determining zoning for an area. Therefore, the zoning for the area
crossed by the proposed transmission line will remain the same.

5.2.4 Land Use Impacts from the Proposed Action

All land use impacts from No Action Alternative 2 would also occur under the Proposed Action.
The gasification island would be constructed within the 4.8-hectare (12-acre) process area described in
Section 5.2.3. In addition, supporting facilities would be built within the 121-hectare (300-acre) site,
including arail car unloading facility, a covered coal and refuse derived fuel (RDF) pellet storage facility,
and awastewater basin and would use amaximum of an additional 2.8 hectares (7 acres). Thisareahasbeen
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previously disturbed, therefore, impacts to land use would be minor. No effects on surrounding land uses
are expected to occur from the construction and operation of the gasification island. It has not yet been
determined by the Winchester-Clark County Planning Commission whether or not zoning would change
within the J.K. Smith Site after the gasification island and supporting facilities are built.
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5.3 Socioeconomics

Any sudden influx of capital or employment, such as alarge construction project, to a region will
impact the existing socioeconomic environment to some degree. Socioeconomic factors, such as
employment, income, population, housing, and community services, areinterrelated in their responseto the
implementation of an action. This section describes the potential effects of the Kentucky Pioneer IGCC
Demonstration Project on theexi sting soci oeconomic environment of the ROI of Clark, Fayette, and Madison
Counties.

5.3.1 Methodology

Socioeconomic impacts are addressed in terms of both direct and indirect impacts. Direct impacts
arethose changesthat can be directly attributed to the Proposed Action, such as changesin employment and
expenditures from the construction and operation of the proposed plant. Indirect impactsto the ROI occur
based onthedirect impactsfrom the Proposed Action. Two factorsindirectly lead to changesin employment
levels and income in other sectors throughout the ROI: (1) the changes in site purchase and non-payroll
expendituresfrom the construction and operation phases of the plant, and (2) the changesin payroll spending
by new employees. The total economic impact isthe sum of the direct and indirect impacts.

The direct impacts estimated in the socioeconomic analysis are based on project summary data
developed by DOE in conjunction with KPE's contractors and representatives. Total employment and
earnings impacts were estimated using Regional Input-Output Modeling System multipliers developed
specifically for the Kentucky Pioneer IGCC Demonstration Project ROI by the U.S. Bureau of Economic
Analysis(BEA). These multipliersare devel oped from national input-output tables maintained by the BEA
and adjusted to reflect regional trading patternsand industrial structure. The tables show the distribution of
the inputs purchased and the outputs sold for each industry for every county in the United States. The
multipliersfor this analysis were devel oped from the input-output tables for the three counties comprising
the ROI. Themultipliersare applied to dataoninitial changesin employment levelsand earnings associated
with the proposed project to estimate thetotal (direct andindirect) impact of the project onregional earnings
and employment levels. For this analysis, the term direct jobs refers to the employment created by the
project, and directincomerefersto project workers' salaries. Thetermindirect jobsreferstothejobscreated
in other employment sectors as an indirect result of new employment at the construction site, and indirect
income refersto the income generated by the new indirect jobs.

Theimportance of the actions and their impactsis determined relative to the context of the affected
environment, or project baseline, established in Section 4.3. The baseline conditions providethe framework
for analyzing theimportance of potential economicimpactsthat could result fromtheproject. Impactswould
be determined to be significant if the change resulting from the action analyzed would exceed historical
fluctuations in the regional economy.

KPE provided estimates of construction and operation workforces and durations. The overall
constructionworkforcewould average 600 workers and reach apeak force of 1,000 for short periodsof time.
The socioeconomic impacts on employment and income are evaluated during the two phases of the project,
construction and operation. The construction phaseisanalyzed for two different levels, averageworker level
and peak worker level, due to the large difference between the two figures. The employment generated by
the operation of the plant is expected to remain constant at 120 employeesfor the duration of itsin-service
period of 20 years. The power island is estimated to cost 20 percent, or $82.8 million, of the overall $414
million project cost. Under No Action Alternative 2, only the power island would be constructed. Therefore,
it has been assumed that 20 percent of all estimates provided for the Proposed Action would be required to
construct and operate No Action Alternative 2.

Appraisal methods used to estimate|and val ues are based on obj ective characteristics of the property
and any improvements. Theimpact that the presence of anearby aboveground facility may haveonthevaue
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of theland depends on many factorsincluding size, existence of other facilities, the current value of theland,
its location, current land use, and emotional response. A potential purchaser of a property would make a
decision to purchase based on the planned use (such as agricultural, future subdivision, or home) of the
property in question. For thisanaysis, impactsto property val uesare estimated based on thefactorsthat may
affect apotential purchaser of the land.

5.3.2 Socioeconomic Impacts from No Action Alternative 1

Under No Action Alternative 1, the proposed facility would not be built. No new employment or
spending in the area would result and no direct or indirect affects would be attributable to the project.
Therefore, employment and population in the ROl would remain the same as the baseline presented in
Section 4.3 of this EIS and no socioeconomic impacts would be experienced.

5.3.3 Socioeconomic Impacts from No Action Alternative 2
5.3.3.1 Construction Phase

Under No Action Alternative 2, thetwo natural gas-fired General Electric (GE) 7FA combined cycle
turbine units, the 27-kilometer (17-mile), 138-kV J.K. Smith to Spencer Road transmission line, and all
associated support structures are assumed to be constructed at the site, which islocated approximately 3.2
kilometers (2 miles) west of Trapp, Kentucky. Since the overall duration of the project construction is 30
months and only 20 percent of the resources are assumed to be devoted to the construction of the power
island, thefacility would take 6 monthsto build. Thefacility would employ 120 workersduring the average
construction period and 200 workers during peak periods. For the 6-month construction period, indirect
employment would increase by 138 jobs during the average period and 230 jobs during peak periods.
ThoughtheROI iscomprised of Clark, Fayette, and M adison Counties, all facility constructionand operation
employment occursin Clark County. Theindirect employment created as aresult is spread throughout the
ROI. Theaverageannual heavy construction salary, whichincludesindustrial facility construction, for Clark
County was $37,800 in 1998 (CBP 2000). Construction of the No Action Alternative 2 would result in
between $2.3 and $3.8 million in direct new income and $2.2 and $3.5 million in indirect new incometo the
ROI for the 6-month construction period. The exact figures would depend on the duration of peak
construction employment at thesite. Thecomparatively minor number of constructionjobsand indirect jobs
would not present any significant socioeconomic impacts and unemployment, housing, and community
service effects would not be expected.

5.3.3.2 Operations Phase

Thepower island facility would employ 20 percent, or 24 of the estimated 120 total operations phase
employees required for the overall project. The 24 jobs directly generated by the operation of the facility
would indirectly result in the creation of 54 other jobsin the ROI. These 78 jobs would be filled from the
existing labor pool of the ROI. Thisshould not result in any significant impacts as the number of direct and
indirect jobsresulting from the operation of thefacility isrelatively small compared to the overall 1abor pool
of the ROI. The unemployment rate would be slightly lower than the current 2.1 percent as aresult, but the
overall change in employment is insignificant and the statistic would remain at the 2.1 percent level. The
average salary for utility employees in Clark County was $46,900 in 1998 (CBP 2000). This resultsin
approximately $1.13 millionin new direct incomeand $1.24 millionin new indirect incomeannually for the
established 20-year operational timeframe of thefacility. The small number of jobscreated by the operation
of thefacility is expected to have no impact on housing in the ROI asthere is adequate housing available to
accommodate any new residents. Community services in the ROI, including schools, hospitals, and fire
services, should not experienceany significant impactsfrom any populationinfluxesasthejobsare expected
to be filled from the existing labor pool. Should individuals move into the ROI for employment resulting
from this project, existing community services should adequately meet the needs of the minor population
influx.
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Asdiscussedin Section 5.5, Aestheti c and Scenic Resources, thefacility would not bevisibleoutside
of the boundaries of the 1,263-hectare (3,120-acre) J.K. Smith Site. The presence of the facility may
influence apotential purchaser of property located near the facility. The proposed facility would be located
approximately 1.6 kilometers (1.0 mile) from the nearest tract available to a potential buyer, which is the
nearest residence. Thedistance of thefacility from nearby tracts of land should mitigate any potential effects
on buyers and each potential purchaser has a different goal and ability to purchase land. Therefore, any
impacts to property values would be negligible under No Action Alternative 2.

5.3.4 Socioeconomic Impacts from the Proposed Action
5.3.4.1 Construction Phase

Under the Proposed Action, the gasification technology facilities, two combined cycle units, fuel
storage area, rail car loading and unloading areas, and all required associated support equipment would be
constructed at the existing 540 megawatt (MW) natural gas-fired plant. The Proposed Action would cost
$414 million and would take 30 months to construct. The project would employ an average construction
work force of 600 people which could expand to 1,000 during periods of peak construction activity. The
creation of 600 new jobsin Clark County and the associated new income would indirectly create 690 new
jobsthroughout the ROI for the 30-month construction period. The expansion of the constructionwork force
to 1,000 employees during periods of peak construction would add an additional 460 jobsto the ROI. The
Proposed Action would result in approximately $56.7 million in direct new income and $53.2 million in
indirect new income for the 30-month construction period. These figures would increase depending upon
the duration of peak construction activity. Each month that the construction phase would require peak work
forces, an additional $1.3 million in direct income and $1.2 million in indirect income would be generated.

As stated previoudly, the unemployment rate for the ROI is 2.1 percent, which is relatively low.
Most economists feel that a healthy unemployment rateis closer to 4 or 5 percent. The low unemployment
rate places a strain on companies seeking to hire employees for apermanent or temporary basis, asworkers
arenot avail ableto take new positions. However, the unempl oyment rate should not be anissuewith regards
to the construction of thefacility. Construction, by itsvery nature, employsworkers on atemporary basis,
therefore, once the structure is completed, the worker must find a new job. According to the County
Business Patterns for the ROI, 10,828 people were employed in the construction industry withinthe ROl in
1998. Of these, 1,677 were employed in the category of heavy construction, which includesindustrial and
utility facility construction (CBP 2000). This establishes alabor pool within the ROl adequate to employ
the 600 workers required during average construction periods.

Expansion to peak construction levels may put a strain on the local construction labor pool asitis
somewhat optimistic to assume that nearly half of all construction workersin the ROl would be employed
onthesameproject. Therefore, peak periods of construction may require an influx of labor into the ROI for
brief periods of time. Asestablished in Section 4.3, Socioeconomics, the housing characteristics of the ROI
indicate that existing housing capacity should adequately accommodate a temporary influx of workers and
no significant impactswould befelt. Workersentering the ROI on atemporary basiswould most likely seek
residencein arental unit. The ROI has a 9.5 percent vacancy rate, or over 5,000 vacant units available for
occupancy. Existing community services, including schools, hospitals, and fire and police services, would
not be significantly affected since most of the construction workers would come from within the ROI and
any influx would be of short duration.

The indirect employment created by the project would put more of a strain on local resources, as
these jobswould be more difficult to fill from the existing labor pool of the ROI. During periods of average
construction activity, 690 jobswould beindirectly created. Thisnumber wouldincreaseto 1,150 during peak
periods of construction. Peak periods would be temporary by nature and, therefore, the larger number of
indirect jobs created by peak work forces would also be on atemporary basis. The large majority of the
indirect jobs created would be in the retail and services industries.
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According to the unemployment figures presented in Section 4.3, Socioeconomics, atotal of 4,229
individualswere unemployed inthe ROI in 2000. Thisfigure represents active job seekersin thelabor pool
who are not currently employed. Thisfigure, however, does not capture the potential labor supply, which
are individuals not currently seeking employment who would work should jobs become available. The
Winchester Labor Market Area Statistics estimate that over 3,700 individuals fall into this category in the
ROI. Another factor that would assist in mitigating the socioeconomic impacts of the creation of 2,150 total
(1,000 direct and 1,150 indirect) jobs during periods of peak construction at the site is the future labor
supply. This figure represents individuals who will become 18 years of age between 2001 and 2005.
Assuming aconstant rate over the 5-year period, 4,000 new individual swill be added to thelabor supply each
year in the ROl (WIA 1999).

The addition of new individuals to the labor supply in coming years and the large number of
individualsin the potential labor supply category will help fill the jobs created both directly and indirectly
by the construction of thefacility. All individualsalready living within the ROl who gain employment from
this project will not impact the existing community services and housing levels asthey are aready included
in the descriptions established in Section 4.3, Socioeconomics. Itislikely, however, that individualswould
come from outside the ROI to fill some of the newly created jobs. Any influx is expected to be relatively
small insizeand should havelittleto noimpact on existing community services. Minor impactsmay include
an increase in classroom sizes in area schools and the need for additional police or fire service employees.
Additional tax revenue generated by the project would be enough to employ additiona staff at the Clark
County Sheriff's Office. All of the fire services in the ROI utilize volunteer companies. Additional
volunteers would be adeguate to handle any additional strain on fire resources. As stated in Section 4.3,
Socioeconomics, anew Clark County Fire Station is scheduled to be built near the J.K. Smith Siteinthe near
future. Existing housing vacancy rates indicate that there is enough housing available in the ROI to
accommodate any workers who move into the area.

The project location, 3.2 kilometers (2 miles) west of Trapp, Kentucky, is somewhat isolated. The
population of Trapp is very small with approximately 100 people (Clark 2001). At periods of peak
construction, ten times as many people would be employed onsite than live in the closest community. The
size and location of the project site would not be sufficient to meet the needs ( i.e., food) of the large number
of people employed during the construction phase. Winchester, with a population of 15,800 (Clark 2001),
is the closest town to the project site of sufficient size to supply the needs of workers at the site. A
combination of thefollowing two significant impactswould occur: (1) increased traffic onlocal roadsto and
from Winchester; and (2) an influx of businessesto the community of Trapp. This combination of impacts
applies to the operations phase analyses of the Proposed Action and No Action Alternative 2 aswell. The
first impact is addressed in Section 5.11, Traffic and Transportation. An increase in businessesin Trapp
would benefit the community by bringing extra income to the area.  Employment generated by these
businesses is a specific example of indirect jobs associated with the project and the effects of the new
employment are included in the indirect impact analysis. The extent of the impact is directly related to the
amount of employment at the project site. During periods of peak construction, there would be greater
demand for services at the project site, and thus, more businesses would operate in Trapp and more jobs
would be created in the restaurants. During the operations phase of the project, less people would be
employed onsite and, thus, there would be less demand for food services near the site.

5.3.4.2 Operations Phase

The completed facility is scheduled to be in service for 20 years. The Proposed Action would
employ 120 workers onsite in Clark County. Thiswould result in the indirect creation of 270 jobs in the
ROI. The creation of 120 jobs at the facility would create approximately $5.6 million and $6.2 million in
direct and indirect new income annually, respectively. All direct and indirect jobs created by the operation
of thefacility would be filled from the labor pool in the ROI since all jobs associated with the construction
phase of the project would cease to exist once construction has been completed and those previously
employed individuals would be able to fill new jobs. All individuals who moved into the ROI to fill
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employment opportunities during the construction phase would most likely move out of the ROl once
construction hasended, leaving community servicesand housing at smilar levelsprior totheir arrival. These
are adequate to meet the needs of all individuals employed directly or indirectly by the operation of the
facility. Constructionworkerswouldlikely find empl oyment on other construction projects. Unemployment
wouldlikely risedlightly inthe ROI with the shrinking of job opportunitiesduring the operations phase. This
is not a serious concern, however, since it would not cause a rise above 4 percent, which is an acceptable
level in ahealthy economy.

Asdiscussedin Section 5.5, Aestheti c and Scenic Resources, thefacility would not bevisibleoutside
of the boundaries of the 1,263-hectare (3,120-acre) J.K. Smith Site. Since the presence of an aboveground
facility disrupts the visual aesthetics, a potential purchaser may decide not to purchase the property.
However, each potential purchaser has a different goal and ability to purchase land. The presence of the
facility may influenceapotential purchaser of property located near thefacility. Theproposed facility would
be located approximately 1.6 kilometers (1.0 miles) from the nearest tract available to a potential buyer,
whichisthe nearest residence. Thedistance of thefacility from nearby tracts of land should mitigate effects
on potential buyers. Under the Proposed Action, the disruption to the viewshed caused by the gasifier stacks
may result in negative impactsto property valuesfor areas near thefacility; however, thereisno established
method for determining the exact guantitative impacts to property values from an action because the value
is based on numerous factors.
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5.4 Cultural Resources

This section discusses the potential impacts of the Kentucky Pioneer IGCC Demonstration Project
on cultural resources, archaeological and historic sites, and areas of cultural or religious importance to
communities or ethnic groups on or surrounding the proposed project site.

5.4.1 Methodology

Potential impacts to cultural resources, in general, are assessed by applying the criteria of adverse
effect as defined in 36 Code of Federal Regulations (CFR) 800.5[a]. An adverse effect is found when an
action may alter the characteristics of a historic property that qualifies it for inclusion on the National
Register of Historic Places (NRHP) in amanner that would diminish theintegrity of the property’ slocation,
design, setting, workmanship, feeling, or association. Someexamplesof adverseeffectsto cultural resources
include: physical destruction or damage; alterations not consistent with the Secretary of the Interior's
Sandardsfor Rehabilitation and Guidelinesfor Rehabilitating Historic Buildings; relocation of aproperty;
isolation and restriction of access; introduction of visible, audible, or atmospheric elements out of character
with the resource; neglect resulting in deterioration; or transfer, lease or sale of historic properties without
adequate protections. Adverse effects may include reasonably foreseeabl e effects caused by the action that
may occur later in time, be further removed in distance, or be cumulative. Activities conducted under the
alternatives are measured against the criteria of adverse effect to determine the potential for and intensity
of impactsto cultural resources. The assessment of impactsto traditional cultural properties and practices
also requires afocused consultation effort with the affected community.

Whilethelead federal agency makesthe determination of adverse effect, consultation with the State
Historic Preservation Officer (SHPO), in this case the Kentucky Heritage Council (KHC) and other parties,
isrequired regarding the application of the criteria of adverse effect and in devel oping mitigation effortsto
avoid or reduce any impacts. Consultation with the KHC has occurred for this undertaking through aletter
requesting participation and assistance in completion of the Section 106 Review process as described in
Section 4.4, Cultural Resources. The assistance of the KHC was also requested to identify individuals,
organizations, local governments or Native American groups who may wish to be consulting parties on this
undertaking and to identify potential information sources. The Kentucky SHPO determined that the Section
106 Review process was completed for this project’s Area of Potential Effect in December of 1980. The
terms of the Memorandum of Agreement drawn up in conjunction with the Advisory Council on Historic
Preservation for the J. K. Smith Power Station have been met under the Kentucky Pioneer IGCC
Demonstration Project and further identification, evaluation, mitigation, and consultation activities are no
longer required.

5.4.2 Cultural Resource Impacts from No Action Alternative 1
No impacts to cultural resources would be expected under No Action Alternative 1.
5.4.3 Cultural Resource Impacts from No Action Alternative 2

As described in Section 4.4, the cultural resources of the 121-hectare (300-acre) project areawere
identified, evaluated for NRHP-eligibility, and data recovery mitigation measures were implemented in
conjunctionwiththe J.K. Smith Power Station undertaking. The Section 106 Review processwascompleted
according to the standards and guidelines in place at that time. Subsequent grading and other site
development activities for the aborted J.K. Smith project have decreased the potential for the existence or
discovery of intact prehistoric or historic resources that would meet NRHP-eligibility requirements.
Likewise, previous site disturbances have decreased the likelihood of any intact Native American or other
traditional use areas or religious sites, although notification and exploration of this issue with potential
consulting parties has not been completed. |n accordance with 36 CFR 800.4(d) of the Advisory Council on
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Historic Preservation’s revised regulations, the Kentucky SHPO has determined that there is no effect on
historic properties.

The preciselocation of utility and transmission line corridors, and any additional disturbance areas
such as borrow pits and construction laydown areas have not been defined. As part of the Section 106
Review process for the transmission line, potential impacts to historic properties in these areas must be
addressed. Determination of the potential for visible, audible and atmospheric alterations to the setting of
off-site cultural resources would be required in consultation with the KHC. If resources are encountered
during construction, discovery procedures discussed in Section 5.18.1, Cultural Resources, would be
implemented.

5.4.4 Cultural Resource Impacts from the Proposed Action

TheProposed Actionisafederal undertaking subject to the Section 106 regulationsfound at 36 CFR
800. Itinvolves an activity “requiring afederal permit, license or approva” which may have an effect on
historic properties (36CFR 800.16[y]).

As described in Section 4.4, the cultural resources of the 121-hectare (300-acre) project areawere
identified, evaluated for NRHP-eligibility, and data recovery mitigation measures were implemented in
conjunctionwiththeJ.K. Smith Power Stationundertaking. Theadditional 2.8-hectare (7-acre) arearequired
under the Proposed Action for the construction of the rail car loading and unloading and storage facilities
is aso located within the 121-hectare (300-acre) project area. The Section 106 Review process was
completed according to the standards and guidelinesin place at that time. Subsequent grading and other site
development activities for the aborted J.K. Smith project have decreased the potential for the existence or
discovery of intact prehistoric or historic resources that would meet NRHP-eligibility requirements.
Likewise, previous site disturbances have decreased the likelihood of any intact Native American or other
traditional use areas or religious sites, although notification and exploration of this issue with potential
consulting parties has not been completed. 1n accordance with 36 CFR 800.4(d) of the Advisory Council on
Historic Preservation’s revised regulations, the Kentucky SHPO has determined that there is no effect on
historic properties.

As part of the Section 106 Review process for the transmission line, potential impacts to historic
properties in these areas must be addressed. Determination of the potential for visible, audible and
atmospheric aterationsto the setting of off-site cultural resourceswould bereguired in consultation with the
KHC. If resources are encountered during construction, discovery procedures discussed in Section 5.18.1
would be implemented.
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5.5 Aesthetic and Scenic Resources

Thissectiondiscussesthepotential effectsof the construction and operation of the Kentucky Pioneer
IGCC Demonstration Project facility on aesthetic and scenic resources at the project site and surrounding
areas.

5.5.1 Methodology

Potential impactsto aesthetic and scenic resourcesinclude the construction of new structuresand/or
modifications to existing structures and the potential contribution of air pollutants that may alter the view
or quality of these resources. The impact analyses for the Proposed Action considered the effects of
construction and operation of the Kentucky Pioneer IGCC Demonstration Project on those lands in which
the plant isvisible. Theimpact analyses also consider an ROI that assumes a proposed route for a 138-kV
transmission line that extends northeasterly from the project site to the Spencer Road Termina in
Montgomery County, Kentucky.

5.5.2 Aesthetic and Scenic Resource Impacts from No Action Alternative 1

Under No Action Alternative 1, DOE would not provide partial funding for thedesign, construction,
and operation of the proposed project. Because no new construction would occur, therewould be no impacts
to aesthetic or scenic resources.

5.5.3 Aesthetic and Scenic Resource Impacts from No Action Alternative 2

The proposed combined cycle units would not have any significant impacts on aesthetic and scenic
resources. Since the combined cycle unitswould be built within the J.K. Smith Site, the units would not be
visible from outside the site area. The units would most likely not be visible from the high observation
position of the top of Pilot Knob State Nature Preserve located 12.8 kilometers (8 miles) east of the project
site. Thefacility will have lighting as required for safety purposes to illuminate stairways and entrances.
Lighting will be needed for downward illumination, thusimpacts from night lighting should be minimal. In
addition, there would be no visible plumes associated with the combined cycle units. The proposed natural
gas-fired combined-cycle units a'so would not have any significant impacts on the aesthetic and scenic
resources of the Daniel Boone National Forest or the Red River.

Construction of the combined cycle units would produce dust that may affect visibility temporarily
inthelocal construction areas within the J.K. Smith Site. Dust control measures would be implemented to
minimize impacts.

The proposed new transmission line would be approximately 27 kilometers (17 miles) in length;
however, the exact routefor theline hasyet to be determined. For thisEIS, thetransmission lineisassumed
to beconstructedinasimilar fashion to other 138-kV electric transmission linesbuilt by EKPCintheproject
area. Thelinewould requirea30to 45 meter (100to 150 foot) wideright-of-way. Theelectrical conductors
would be supported by double wood and/or steel, single and/or double pole structures. The average height
of the support structures would be approximately 24 meters (80 feet) aboveground and the average span
between structureswould be 122 to 305 meters (400 to 1,000 feet), depending upon theterrain. It isassumed
that the majority of the transmission line route would extend through agricultural/rural portions of Clark and
Montgomery Counties and not through highly populated or residential areas. The most significant impacts
to the general public and residences in the area, if any, would be disturbance during construction, such as
increased noise and dust. I1n addition, the proposed transmission line would introduce new elements which
would alter the existing landscape. Long-term impacts to the visual quality of the landscape would be the
introduction of pole structures. Theimpactsfrom theintroduction of the pole structures could be significant
when viewed from sensitive viewpoints. It isassumed that the transmission line would not be visible to the
public except in areas where the proposed route crosses roads or highway systems.
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5.5.4 Aesthetic and Scenic Resource Impacts from the Proposed Action

Aesthetic and scenic resource impacts from the construction of the power island and transmission
line would be the same as those detailed in the No Action Alternative 2 analysis.

The proposed new facility stacks associated with the gasification island would be approximately 65
meters (213 feet) tall. The upper portions of the stacks would likely be visible from the city of Winchester
located 13.4 kilometers (8.3 miles) from the site. In addition, the facility structures would be visible from
the 222.5-meter (730-foot) high observation position ontop of Pilot Knob State Nature Preservelocated 12.8
kilometers (8 miles) east of the project site. Thefacility would also bevisible from the community of Trapp
located approximately 3.2 kilometers (2 miles) east of the project site. Thefacility stackswill have astrobe
light to meet the Federal Aviation Administration lighting requirements. Thefacility will also havelighting
asrequired for safety purposesto illuminate stairways and entrances. Lighting will be hooded for downward
illumination, thus impacts from night lighting should be minimal. In addition, the proposed gasification
island would not have any significant impacts on the aesthetic and scenic resources at the Daniel Boone
National Forest or at the Red River.

There would be visible plumes associated with the cooling towers. The visibility of the plumes
would be dependent upon the weather and wind patterns, and the location of the viewer within the general
topography of the area. The plumes would most likely be visible from the community of Trapp, the Pilot
Knob State Nature Preserve, and up to 12.8 kilometers (8 miles) from the J.K. Smith Site.

In the event of an uncontrollable pressure buildup within the gasification system, the synthesis gas
(syngas) would be routed to an emergency flare. The emergency flare would release the pressure on the
system by burning the excess syngas. Facility design has yet to be completed and the location of the
emergency flare vent has not been indicated. For this analysis, the worst-case scenario would be to locate
the flare vent at or near the top of the 65 meter (213 feet) tall gasification facility stacks. During an
emergency flarerelease, theflarewould bevisiblefrom the samedistances asthefacility stacks, asdescribed
earlier in this section. The emergency flare would be an infrequent event of short duration and, as such,
would not have alasting effect on the aesthetics and scenic resources of the project site area. It ispossible
for emergency flaresto occur at night, resulting in brief periods of additional lighting near thefacility. The
short duration of these events, however, should not have any significant impact to local residents other than
brief periods of minor illumination.

Construction of the gasification island would produce dust that may affect visibility temporarily in
the local construction areas. Dust control measures would be implemented to minimize impacts.
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5.6 Geology

Thissectiondiscussesthepotential effectsof the construction and operation of the Kentucky Pioneer
IGCC Demonstration Project facility on geology at the project site and surrounding areas.

5.6.1 Methodology

Thegeology and soilsanalysis considers aregion of influence which includesthe Kentucky Pioneer
IGCC Demonstration Facility project area, aswell as the entire J.K. Smith Site. Impacts to these resource
areas were determined by assessing potential changes in existing geology and soils that could result from
construction activities and operations under the Proposed Action. In addition, potential impacts from
geologic hazards are evaluated.

5.6.2 Geology Impacts from No Action Alternative 1

Under No Action Alternative 1, DOE would not provide partial funding for thedesign, construction,
and operation of the proposed project, and the project would not be built. Because no new construction
would occur, there would be no impacts to geologic or soils resources from project activities. However,
because the site has aready been disturbed, any erosion that may be occurring would continue.

5.6.3 Geology Impacts from No Action Alternative 2

Because the site was previously disturbed during site preparation by EKPC in the 1980s, the
construction of the Kentucky Pioneer |IGCC Demonstration Project would havelimited impact on geol ogical
resources. Most prime farmland soils have already been disturbed and there are no mineral resources on the
project site.

Hazards posed by geological conditions are expected to be minor. Based ontheavailabledata, itis
unlikely that karst terrain is present at the project site. Several factors support this theory:

The site-specific boring logs do not indicate karst devel opment.

The geologic formations found beneath the project site are generally described as not having karst
features.

The project siteisnot in a“highly developed” or “intense karst” area.
There are non-karst areas in the vicinity of the project site.

The major part of east-central Kentucky, including the project site, is in a region of limited
earthquake activity. Very strong earthquakes that have occurred in the New Madrid seismic zone, located
approximately 482 kilometers (300 miles) west-southwest of the project site, have caused minor damagein
east-central Kentucky. Furthermore, no known capable faults, as defined under 10 CFR 100, exist in the
project vicinity. Thefaultsclosest to the project site have had no movement in historic time. Ground rupture
asaresult of an earthquakeisunlikely. Itisthusunlikely that the site would be affected by seismic activity.

Soil disturbance caused by building material laydown would be minimal because the soil has been
previously graded. Properties and conditions of soils underlying the proposed site have no construction
limitations. Soil disturbance from new construction would occur at construction laydown areas, destroying
soil profile, and leading to apossibletemporary increasein erosion asaresult of stormwater runoff and wind
action. Standard erosion control methods would limit soil loss and transport of eroded soil.
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The soil types at the proposed site are considered prime farmland soils; however, the disturbed
portions of the site are no longer considered prime farmland. Thus, new construction associated with
implementing No Action Alternative 2 would cause a slight increase in loss of prime farmland.

There is potential for soil contamination from fuel or other hazardous material spills, primarily
during construction, but also during operation. The shallow depth to bedrock (approximately 1.5 meters[5
feet]), however, would limit the potential for contaminant migration.

5.6.4 Geology Impacts from the Proposed Action

Geologic impacts for the Proposed Action would be the same as those detailed in the No Action
Alternative2 analysis. Additional constructionincluding foundationlayingwouldberequiredfor thestorage
facilities and railcar loading and unloading sites. The design of these facilitieswill not be completed until
project funding isfinalized. The construction of these facilities would result in additional disturbances to
small areas of prime farmland soils, though the exact acreage disturbed cannot be given until the design of
the facility is completed. The impacts to geologic resources from the Proposed Action would be slightly
greater than those described above for No Action Alternative 2, though the exact difference is dependant
upon the size of the associated facility structuresrequired to support the operation of the gasificationisland.
Other potential soil contaminant sources during operation are coal and other feed material storage piles, if
stored on bare ground and | eft exposed to rainfall. The facility will be designed to store and convey such
material in totally enclosed structures, thus eliminating the potential for migration to soil or groundwater.
The potential impacts to the project from geol ogic hazards would be the same under the Proposed Action
asunder No Action Alternative 2.
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5.7 Air Resources

The air resources in the region of the Kentucky Pioneer IGCC Demonstration Project could be
affected by air pollutant emissions associated with construction and operation activities. This section
describes the assessment methodology and potential effects of construction and operation of the proposed
project on local and regional air quality.

5.7.1 Methodology

Air quality impacts have been evaluated in terms of anticipated emissions from proposed facilities
and resulting changes to ambient air quality in the project vicinity. Data used for the impact assessment
come primarily from the environmental information volume (EIV) (EIV 2000), and were based in turn on
the Prevention of Significant Deterioration (PSD) Permit Application for the proposed facility. The
PSD/Title V Permit Application and the Final PSD/Title V Permit for the facility have been used as
additional sources of information.

The PSD/Title V Permit Application (Radian 1999) contained emission estimates for various
componentsof thefacility plusadispersion modeling analysisthat i dentified maximum incremental ambient
air quality impacts. Dispersion modeling analyses followed normal procedures: preparation of amodeling
protocol agreed to by regulatory agencies, modeling analyses using the Industrial Source Complex model;
and use of 5 years of representative meteorological datato identify maximum ambient air quality impacts.
Impact significance has been evaluated by comparing modeled ambient air quality incrementsto thresholds
in applicable PSD regulations and National Ambient Air Quality Standards (NAAQS).

TheFinal PSD/TitleV Permit for the Kentucky Pioneer IGCC Demonstration Project facility (permit
number V-00-049) has been issued pursuant to state regulations (401 K entucky Administrative Regulations
[KAR] Parts 50, 51, 59, 60, and 63) that incorporate federal Clean Air Act (CAA) requirements, including
thosefor PSD, standards of performance for stationary gasturbines (40 CFR 60 Subpart GG), and standards
of performance for large municipal waste combustors (40 CFR 60 Subpart EDb).

The Final PSD/Title V Permit requires that the combustion turbines (CTs) use only SYNTHESIS
GAS (syngas) or natural gas asfuels, and that the rated heat input capacity of the turbines not exceed 1,765
million British Thermal Units per hour at International Organization for Standardization standard day
conditions (197 MW power output capacity for each turbine, not including heat recovery steam generator

capacity).

The Final PSD/TitleV Permit Application wasfor a400-MW facility run on syngas generated from
fuel briquettes. The direct generation capacity of the two GE 7FA gas turbines used under No Action
Alternative 2 and the Proposed Action without the heat recovery generators is 400 MW. The additional
electricity generated by the heat recovery generatorsincreasesthetotal facility output to 580 MW. Because
the heat recovery generators have no emissions, their capacity output is not included in the permit analysis.
The Einal PSD/Title V Permit specifically references two GE 7FA gas turbine units with a direct output
capacity of 197 MW each. The fuel briquettes were to be produced from a mixture of coal and municipal
solid waste (MSW), or from a mixture of coa and sewage sludge. When MSW is used for briquette
production, it is first sorted to remove glass and metal items, and is then shredded. The briquette is
comprised of 50 percent coal and 50 percent refined MSW. Thus, the briquettes would be similar to a co-
feed of RDF pelletsand coal. Amendmentsto theFinal PSD/Title V Permit may be required to account for
the change in material handling from fuel briquettesto RDF pellets and cod. It is, however, unlikely that
such amendmentswould result in substantive changesto theemission limitscontainedinthe Final PSD/Title
V Permit since the permit application material indicates that emission estimates were based on guarantees
of stack gas outlet concentrations and estimated stack gas flow volumes that are unlikely to change. The
PSD/TitleV Permit wasformally issued in early June 2001 and Global Energy, Inc., does not intend to seek
amodification to the permit until facility design plans are more complete and all relevant modifications can
be addressed at one time.
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5.7.2 Air Resource Impacts From No Action Alternative 1

No Action Alternative 1 would leavethe project sitein itsexisting condition. No energy production
facilities would be constructed at the JK. Smith Site, and no off-site alternative facilities would be
constructed. Consequently, there would be no air quality impacts from No Action Alternative 1.

5.7.3 Air Resource Impacts From No Action Alternative 2

No Action Alternative 2 would result in no DOE funding for the Kentucky Pioneer IGCC
Demonstration Project, but KPE would build a natural gas-fueled combined-cycle plant at the site.
Construction activities would be similar to those required for the proposed project, and the construction
period would be about 6 months. The power island also would require construction of a 27-kilometer (17-
mile) 138-kV transmission line connecting the site to the local power grid.

Operational air quality impactsunder No Action Alternative 2 would besimilar ingeneral magnitude
to those discussed for the Proposed Action, since the CTswould be the dominant emission sourcesin either
case. Based on U.S. Environmental Protection Agency (EPA) emission rate data (EPA 2000), using natural
gas to fuel the CTs would result in 45 percent lower ROG emissions, 81 percent higher NO, emissions, 6
percent lower CO emissions, 89 percent lower SO, emissions, and 40 percent lower PM,, emissions than
would occur under the Proposed Action. Greenhouse gas emissionswould be about 25 percent higher under
No Action Alternative 2 than under the Proposed Action, since natural gas has ahigher carbon content than
syngas. No Action Alternative 2 would not have additional emission sources such astheflarefor thegasifier
facility, fuel unloading and handling equipment, or sulfur recovery equipment.

The workforce required for facility operation would be somewhat smaller than the work force
required for the Proposed Action. The workforce has been estimated at 20 percent of overall project
operationsworkforce, or 24 workers. Resulting traffic volumeswould be approximately 20 vehicles at any
shift change period. This small increment of additional traffic would not have a significant impact on
traffic-related air quality conditionsin the area.

5.7.4 Air Resource Impacts From the Proposed Action

Construction of the proposed facility would have vehicle, equipment, and fugitive dust impacts
similar to any construction project of comparablesize. Becausethe sitewas previously graded and had some
foundation work performed for the J.K. Smith Power Station, there would be less earthmoving activity than
would berequiredfor other sitesin similar terrain. Construction-related traffic, construction equipment, and
fugitive dust from the construction site would be the major emission sources associated with construction
activity.

The Kentucky Pioneer IGCC Demonstration Project facility would have several components that
would be sources of air pollutant emissions:

raw material storage and handling

emergency flare associated with the gasification plant
cooling tower facility

vitrified frit handling facilities

sulfur recovery and handling facilities

wastewater treatment facilities

CTsassociated with power generation facilities

The air separation plant would have few if any emissions. The Draft PSD/Title V Permit does not
set any emission limitsfor air separation plant or the wastewater treatment facility. The Draft PSD/Title V
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Permit doesset emission limitsor operational requirementsfor other facility components. Emission controls
incorporated into facility designs include:

enclosed storage of raw materials

fabric filters on petroleum coke and limestone storage silos

covered conveyors for raw material transfers

drift eliminator on the cooling tower

steam injection or other combustion controls to reduce nitrogen oxide (NO,) emissions from gas
turbines

The Final PSD/Title V_Permit for the proposed project requires KPE to conduct a new analysis of
Best Available Control Technology for NO, emissions after facility startup. That analysis must be provided
to the Kentucky Division for Air Quality no later than 24 months after facility startup. The Kentucky
Division of Air Quality will then determine whether or not to modify the NO, emission limits and NO,
control equipment requirements for the facility.

Compliance with emission limits set by the Final PSD/Title V Permit will be verified by adetailed
set of monitoring and reporting requirements as outlined in the permit. Continuous emission monitoring
equipment isreguired on the generator system stacksfor NO,, CO, O,, SO,, and opacity. Initial stack tests
are required for NO,, CO, SO,, PM,,, volatile organic compounds, beryllium, cadmium, lead, mercury,
hydrogen chloride, and dioxing/furans. In addition, annual stack testsarerequired for PM,,, cadmium, lead,
mercury, hydrogen chloride, and dioxinsg/furans. Initial monitoring of H,Sisrequired at the sulfur recovery
facility, and periodic opacity observations are required at various material handling facilities.

Raw materials for the gasification plant include RDF fuel pellets, coal, petroleum coke, and
limestone. Raw materials would arrive by rail and be stored in buildings or storage silos. Petroleum coke
would be used only for cold startup of the gasifier. Once started, the primary fuel would be RDF pelletsand
coa. Limestone would be added to the fuel feed to serve asafluxing agent. All feedstocksto the gasifier
plant would be transferred from storage facilities using covered conveyors to minimize particulate matter
emissions.

The gasification plant would have four fixed-bed, oxygen-blown slagging gasifiers. The gasifiers
use a pressurized high temperature, low oxygen environment to decompose fuel into a mixture of gaseous
componentsand amolten ash slag. Thelow oxygen conditionsresultinasyngasfuel that isprimarily carbon
monoxide (CO) and hydrogen, but contains small amounts of other components. The molten slag would be
cooled and solidified into an inert, vitrified frit that can be used as a synthetic aggregate. The gasification
plant would have an emergency flare systemto avoid venting raw syngasin the event of processinterruptions
or unplanned shutdowns.

Thesyngas produced by thegasifierswould be cooled in aheat exchanger facility to produce process
steam. The cooling would condense light oils and water from the syngas. The condensation process also
would remove particulate matter suspended in the syngas. The light oils would be reinjected into the
gasifiers. A cooling tower unit would be associated with the heat exchanger facility.

The cooled syngas would then undergo an acid-gas cleanup to remove sulfur compounds and other
trace contaminants. One of several commercially proven solvent absorption processes will be selected for
the acid-gas cleanup. All of the clean-up processes can provide 99 percent sulfur removal from the syngas.
Theamine-type solventsusedin the processwoul d berecovered and recycled. A prewash extraction product
contai ning various organic componentswould bereinjectedinto the gasifiers. Thesolvent stream containing
the removed sulfur would be sent to a Claus sulfur plant for sulfur recovery. Tail gasfrom the Clausfacility
would be recycled to the gas cleanup unit, thus avoiding emissions of oxides of sulfur (SO,).
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An air separation plant at the site would produce oxygen and nitrogen for on-site needs. Some of
the oxygen would be used in the gasifiers. Oxygen and nitrogen would be blended into the cleaned syngas
to dilute it to its desired heating value. The air separation plant would use cryogenic or pressure swing
processesto separate oxygen and nitrogen from atmospheric air. Electrical power for theair separation plant
would come from the power generation system. Because the only input to the air separation plant is
atmospheric air, the gasflow rel eased back to the atmosphere isnot considered an emission source under air
quality regulations.

The primary power production facilities at the site would be generators powered by two
syngas-fueled gas turbines. Each gas turbine would be coupled to a heat recovery steam generator system
for further power generation. The gas turbines can run on natural gas (as under No Action Alternative 2) if
the syngas fuel supply is interrupted. Combustion exhaust from each gas turbine would pass to a heat
recovery steam generator system to power an additional generator. Exhaust gases from each heat recovery
steam generator would be released through an exhaust stack. For emissions analysis purposes, the PSD
permit application assumed that all syngas would be used in the gas turbines.

The major stationary sources of emissions at the proposed facility would be the generator systems
and cooling tower. Dissolved and suspended solids in the water sprayed through the cooling tower would
beasourceof inhalable particulate matter (PM ;) emissionsas mist dropletsreleased from the cooling tower
evaporate to dryness. Small quantities of combustion exhaust would result from use or testing of the
emergency flare. Fugitive PM ,, emissionswould comefrom material handling (RDF pellets, coal, petroleum
coke, and limestone). A small amount of PM,, would be rel eased through roof vents at the gasifier building.
Wastewater treatment facilities would rel ease small quantities of volatile organic compounds. Table5.7-1
summarizes the annual emission estimates for the Kentucky Pioneer IGCC Demonstration Project facility
based on the PSD/Title V Permit Application. These emission estimates are also representative of the
proposed project’ s use of RDF and coal to generate the syngas.

Table5.7-1. Emission Estimates for the Kentucky Pioneer |GCC Demonstration Project Facility
Annual Emissions, Tons per Year

Emission Source ROG NO, CO SO, PM ,,
Material Handling in:
Fuel Storage Building 0.58
Limestone Silo Loading 0.01
Limestone Silo Unloading 0.13
Gasifier Building vents 0.57
Emergency Flare 0.10 0.04 0.26
Vitrified Frit handling 0.35
Cooling Tower 26.28
Generator System stack 1 34.02 556.61 247.38 247.38 85.04
Generator System stack 2 34.02 556.61 247.38 247.38 85.04
Wastewater Treatment 1.90
TOTALS 70.04 1113.26 495.02 494.76 198.00

Source: EIV 2000; KDAQ 2001.
Note: Emission estimates for the generator system units are based on emission limitsin the Final PSD/Title V
Permit, assuming 100 percent syngas fuel.

The Final PSD/Title V Permit shows that SO, emission allowances are needed, but indicates that
there are no nitrogen oxide requirements for the Phase Il Acid Rain Permit. Global Energy, Inc., would
obtain the SO, allowancesthrough standard industry practices, such as purchasing them on the open market.

Although sulfur recovery from the syngas fuel system would remove more than 99 percent of the
sulfur content of the coal and RDF pellets, the cleaned syngas fuel would still have a sulfur content much
higher than that of natural gas. Sulfur emission from use of syngas fuel in the CTswould be similar to the
sulfur emissions that would result if the turbines were run on distillate fuel oil. These emissions, however,
would be much lower than those from a comparable coal-fired power plant. Because the proposed project
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does not have any sulfur emission allowances under the CAA, KPE must obtain existing sulfur emission
allowances from another source before the proposed project is allowed to operate.

The potential for acid deposition impacts has been evaluated by assuming that all of the sulfur
compoundsemitted by the proposed project would be converted into sul furi ¢ acid and subsequently deposited
downwind of the project site. For screening analysis purposes, thefollowing very conservative assumptions
were made: that wind direction would blow continuously into asingle45 degree compass sector for theentire
years and that all sulfur compound emissionswould be converted into sulfuric acid and deposited within 96
kilometers (60 miles) of the project site. Since the annual average wind speed for the Lexington region is
14.6 kilometers per hour (9.1 miles per hour) (NCDC 2001), this represents less than 7 hours of transport
time as an annual average. Full transformation and deposition of sulfur emissions normally occurs over a
period of daysrather than afew hours. A 45 degree compass sector extending 96 kilometers (60 miles) from
the project site would encompass about 366,244 hectares (905,000 acres). The resulting sulfur deposition
rate would be an average of 1.9 kilograms of sulfuric acid per hectare (1.7 pounds per acre) per year. If this
weredissolved intheannual average precipitation (113.16 centimeters[44.55 inches] per year), theresulting
rainfall would haveapH increment of 5.47 attributableto the project’ ssulfur emissions. Thisisonly slightly
more acidic than the pH of precipitation through clean air in balance with existing atmospheric carbon
dioxide concentrations. Even under conservative assumptions, the proposed project would not have any
significant impact on acid deposition patterns in areas downwind from the facility. In actuality, the sulfur
emissions from the project would be distributed over a much larger area than this, and consequently the
project would have even less of an incremental impact on acid deposition.

Greenhouse gas emissions from the proposed project have not been evaluated in the EIV or PSD
Permit Application. The primary greenhouse gas that would be emitted by the proposed project is carbon
dioxide (CO,) along with smaller amounts of hydrocarbons. Theuseof any fossil fuel (i.e., coal, natural gas,
petroleum) or other fuel containing carbon (i.e., RDF) to produce power contributesto greenhousegases. The
EPA emission rate estimates for large gas turbine generators fueled by natural gasindicate an emission rate
of 546 grams (1.2 pounds) of CO, per kilowatt-hour of production output. Under No Action Alternative 2,
CO, production from the two 197 MW gas turbines would be a maximum of 1.8 million metric tons (2.1
million tons) per year or 5,160 metric tons (5,690 tons) per day.

Since natural gas is composed primarily of methane, ethane, propane, and butane, it has a higher
relative carbon content than syngas which is composed primarily of CO, hydrogen, and CO,. The syngas
would be diluted with nitrogen gas to reduce its heat content to the range appropriate for the gas turbines,
thus further reducing the carbon concentration of the fuel gas with respect to natural gas. Therefore, itis
unlikely that the carbon content of the syngas burned in the CTs under the Proposed Action would exceed
the carbon content of natural gas burned under No Action Alternative 2. As a conservative estimate, the
carbon content of syngas is estimated to be about 75 percent of the value for natural gas. Assuming an
emission rate of 410 grams (0.9 pounds) of CO, per kilowatt-hour of production output, the proposed project
would produce amaximum of 1.4 million metric tons (1.6 million tons) per year of CO, or 3,870 metric tons
(4,270 tons) per day.

The CTsand sulfur handling facilitieswould be sources of small quantities of various hazardous air
pollutants. Estimated annual emissions of hazardousair pollutants based on the use of fuel briquettesinthe
PSD/Title V Permit Application are identified in Table 5.7-2.
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Table5.7-2. Hazardous Air Pollutant Emissions for the Kentucky Pioneer IGCC Demonstration

Project Facility
Estimated Emissions
Pollutant Emissions Sour ces Pounds/Hour TongYear
Arsenic Gas Turbines 0.020 0.088
Benzene Gas Turbines 0.30 1.30
Beryllium Gas Turbines 0.0020 0.0088
Cadmium Gas Turbines 0.02 0.07
Carbon Disulfide Gas Turbines 0.0002 0.001
Carbonyl Sulfide Gas Turbines 0.03 0.14
Chromium Gas Turbines 0.0037 0.016
Cobalt Gas Turbines 0.04 0.18
Formaldehyde Gas Turbines 0.52 2.27
Hydrogen Sulfide Gas Turbines and Sulfur 0.043 0.19
Storage/L oading
Lead Gas Turbines 0.03 0.15
Manganese Gas Turbines 0.013 0.059
Mercury Gas Turbines 0.002 0.010
Nicke Gas Turbines 1.042 4.562
Selenium Gas Turbines 0.005 0.021
Total HAPS Emissions 2.07 9.07

Source: Radian 1999.

Hazardous air pollutant emissions from syngas generated directly from RDF pellets and coal would
be virtually identical to these estimates. Radionuclide emissions from the proposed project have not been
evaluated in the EIV or PSD Permit Application. Small quantities of radionuclides which naturally occur
in fossil fuels may be emitted. Such emissions are expected to be minor and below regulatory thresholds.

The potential for long-term heavy metal deposition impacts has been evaluated by assuming that all
of the metal compounds emitted by the proposed project would be incorporated into PM,, emissions and
deposited downwind of the project site. For screening analysis purposes, the following conservative
assumptions were made: that wind directions would blow continuously into a single 45 degree compass
sector for 20 years, and that all metal compound emissions would be deposited within 56 kilometers (35
miles) of the project site. Since the annual average wind speed for the Lexington region is 14.6 kilometers
per hour (9.1 miles per hour) (NCDC 2001), this represents |ess than 4 hours of transport time as an annual
average. A 45 degree compass sector extending 56 kilometers (35 miles) from the project site encompasses
about 124,645 hectares (308,000 acres). Metal compound emissions from the proposed project (as
summarized in Table 5.7-2) are estimated at 4.68 metric tons (5.16 tons) per year (93.6 metric tons [103.2
tons] over 20 years). Theresulting heavy metal deposition ratewould be an average of 0.0375 kilograms per
hectare (0.0335 pounds per acre) per vear, or 37.5 grams per hectare (0.54 ounces per acre) per year. Over
atotal of 20 years, the cumulative deposition of heavy metals would total an average of 0.75 kilograms per
hectare (0.67 pounds per acre), or 756.6 grams per hectare (10.7 ounces per acre). That guantity does not
indicateany potential for significant impactsfrom heavy metal deposition downwind of the proposed project.

RDF pellets are generally stable, and undergo little or no decomposition during storage.
Conseguently, no odor problemsareanticipated from thetransport, storage, or handling of thisfuel. Organic
compound emissions from the wastewater treatment facility and hydrogen sulfide (H,S) emissionsfrom the
sulfur handling facilities are too small to cause any off-site odor problems.

In addition to the stationary sources noted above, there would be mobile source emissions from
employee traffic, service vehicles, and locomotives bringing raw materials to the site. Rail traffic to and
fromthe sitewould amount to four trains per week. With atotal workforce of 120 required for the Proposed
Action to support 24-hour operations, commute traffic volumes would be less than 80 vehicles at any shift
change period. Highway and rail traffic volumesto and from the site are clearly too low to cause significant
ambient air quality impacts.
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Dispersion modeling analyses were performed as part of the PSD Permit Application for the
proposed project to evaluate the extent to which stationary sources associated with the proposed project
might alter ambient air quality conditions. The dispersion modeling analysisfollowed standard procedures
used for PSD permit applications, and covered areas within about 12 kilometers (7.5 miles) of the site.
Modeling resultsare summarized in Table5.7-3. Asindicated in Table5.7-3, the highest model ed pollutant
concentrations are well below the values for the corresponding NAAQS. The highest modeled pollutant
concentrations are also below the thresholds set in the EPA PSD regulations to identify incremental air
quality impacts that may require further evaluation.

Thedispersion modeling results summarized in Table5.7-3 have been used to extrapol ate maximum
annual average downwind concentrations for hazardous air pollutants. Those maximum annual average
concentrations allow an approximate estimate of cancer risk for several of the hazardous compounds. Table
5.7-4 summarizes the lifetime exposure cancer risk that would be associated with the location of maximum
downwind concentrations. The cancer risk valuesin Table 5.7-4 assume continuous exposure for 70 years.
Exposure for a shorter cumulative period would have proportionately lower cancer risks.

Most of the compoundslistedin Table5.7-4 (all except benzene, carbon disulfide, carbony! sulfide,
formaldehyde, and hydrogen sulfide) would be associated only with PM ,, emissions. Benzene and carbon
disulfide would be present in both gas and aerosol phases. Carbonyl sulfide, formaldehyde, and hydrogen
sulfide would be present as gases. Dispersion modeling conducted for the PSD/Title V Permit Application
indicatesthat the location of maximum 24-hour average and maximum annual average PM ,, concentrations
would be within 0.8 kilometers (0.5 miles) of the facility, within the boundaries of the J.K. Smith Site
property. PM,, concentrations beyond the boundaries of the J.K. Smith Site property would belessthan the
maximumvalues. Theareaof maximum annual average concentration for gaseous emissionswoul d be about
9.1 kilometers (5.7 miles) downwind of the facility.

Themodeling analysisprepared for the PSD application al so considered potential air quality impacts
at Mammoth Cave National Park, about 185 kilometers (115 miles) from the proposed project. That analysis
found no significant visibility or ambient air quality impacts to the park (EI'V 2000).

Asnoted in Section 4.7, Air Resources, Clark County is designated as an unclassified areafor all
criteria pollutants. Because Clark County is in attainment of federal air quality standards for all criteria
pollutants and has no maintenance area designations, CAA conformity requirements do not apply to federal
agency actions related to the proposed project.

5-21



Environmental Impacts

Table5.7-3. Summary of Dispersion Modeling Results for the Kentucky Pioneer IGCC Demonstration Project Facility

Maximum Modeled PSD Rule Significant National Ambient
Concentration Impact L evel Air Quality Standard
Averaging Microgramg/ Parts Per Microgramg/ Parts Per Microgramg/ Parts Per
Pollutant Time Cubic Meter Million Cubic Meter Million Cubic Meter Million
Nitrogen Annual Avg 0.73 0.0004 1 0.0005 100 0.053
Dioxide
Sulfur Dioxide 3-hours 11.3 0.0043 25 0.0095 1300 0.5
24-hours 24 0.0009 5 0.0019 365 0.14
Annua Avg 0.33 0.0001 1 0.0004 80 0.03
Carbon 1-hour 30.1 0.026 2000 1.747 40,000 35
Monoxide
8-hours 7.71 0.007 500 0.437 10,000 9
PM,, 24-hours 4.87 na 5 na 150 na
Annual Avg 0.57 na 1 na 50 na

Note: Except for the 24-hour PM,, value, maximum modeled concentration values are the highest values from five years of meteorological data. For PM ,,, the reported 24-hour valueis
the maximum sixth-highest value for any of the five meteorological years.

All particulate matter emissions from combustion processes involving gaseous fuels would be in the size range collected by PM, . samplers. Thus, all particul ate matter emissions can be
considered to be both PM,, and PM,, .

On February 27, 2001, the Supreme Court upheld EPA's authority to issue the PM, . and 8-hour ozone standards. The Supreme Court decision effectively validated EPA's adoption of the
PM, . standards. A few relatively minor issues regarding the 8-hour ozone standard were returned to the DC Circuit Court of Appeals on remand, and the DC Circuit Court of Appeals had
previously remanded a few issues regarding the 8-hour ozone standards to EPA for actions which were not appealed to the Supreme Court.

On November 14, 2001, EPA responded to the remand of the 8-hour ozone standard by re-evaluating the standards and then proposing to retain the same 8-hour ozone standard that had
been adopted in 1997. On March 26, 2002, the DC Circuit Court of Appeals accepted EPA's proposed actions and dismissed all remaining challenges to the ozone and particul ate matter
standards. The 8-hour ozone standard still needs to go through the final rule-making process, but there is very little room for further legal challenges to the standards.

EPA has not yet promulgated any regulations that would implement the PM,, . standards in terms of state implementation plan requirements, PSD reguirements, NSR requirements, or Title
V requirements. EPA estimates that rulemaking to implement the PM, . standards will not occur until some timein 2004 or 2005.
Source: EIV 2000.
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Table5.7-4. Lifetime Cancer Risk at Point of Maximum Downwind Exposure

Extrapolated Maximum Assumed 70-Year Exposure

Downwind Concentration Lifetime Unit Cancer Risk
Hazardous Averaging Microgramsg  Parts per Risk Factor (Chances per
Air Pollutant Time Cubic Meters Million for Cancer Million)
Arsenic Annua Average 0.00030 na 4.3E-03 1.298
Benzene Annua Average 0.00088 2.810 5.3E-05 0.047
Beryllium Annua Average 0.00003 na 2.4E-03 0.072
Cadmium Annua Average 0.00024 na 1.2E-02 2.882
Carbon Disulfide  Annua Average 0.000001 0.0021 na na
Carbonyl Sulfide  Annua Average 0.00009 0.233 na na
Chromium Annua Average 0.00005 na 1.5E-01 8.233
Cobalt Annua Average 0.00062 na na na
Formaldehyde Annua Average 0.00154 1.886 1.3E-05 0.020
Hydrogen Sulfide  Annua Average 0.00013 0.342 na na
Lead Annua Average 0.00051 na 8.0E-05 0.041
Manganese Annua Average 0.00020 na na na
Mercury Annua Average 0.00003 na na na
Nickel Annua Average 0.01565 na 2.6E-04 4.069
Selenium Annua Average 0.00007 na 1.4E-04 0.010
Dioxing/Furans Annua Average 0.00000088 na 3.8E+01 33.581
CUMULATIVE LIFETIME EXPOSURE RISK 50.253

Note:Maximum exposure concentrations scal ed from dispersion modeling resultsfor PM,, (for solid compounds) or NO, (for gaseous compounds).
Dioxins and furans are formed by high temperature combustion of fuels containing organic compounds, chloride compounds, and fluorine
compounds. The synthesis gas will contain the types of compounds that can generate trace quantities of dioxins and furansin a high-temperature
combustion process, and the gas turbines (not the gasification units) will provide the high-temperature combustion processin which the dioxins and
furans can form. This analysis uses the emission rate limit specified in the facility PSD/Title V_permit to estimate annual dioxin/furan emissions
and resulting individual lifetime cancer risks. Thisisavery conservative estimate that overstatesthe actual impact; however, thisisthe only estimate
available for this analysis.
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5.8 Water Resources and Water Quality

Thissectiondiscussesthepotential effectsof the construction and operation of the Kentucky Pioneer
|GCC Demonstration Project facility on water resourcesand water quality at the project siteand surrounding
area.

5.8.1 Methodology

The water resources and water quality analysis considers impacts to the Kentucky River, the
waterbody with the most potential for impact as a result of project construction and operation. Potential
impacts to water resources and water quality were assessed qualitatively and quantitatively by comparing
projected impacts of construction and operation to existing water conditions of the Kentucky River.

5.8.2 Water Resources Impacts from No Action Alternative 1

Under No Action Alternative 1, DOE would not provide partial funding for thedesign, construction,
and operation of the proposed project. Because no new construction would occur, therewould be no impacts
to water resources.

5.8.3 Water Resources Impacts from No Action Alternative 2

Under this alternative, anatural gas-fired power plant would be constructed that would essentially
be identical to the power island constructed under the Proposed Action. Under this alternative, the plant
would withdraw an estimated 3.8 million litersper day (MLD) (1 million gallons per day [MGD]) of surface
waters. This water would be extracted from the Kentucky River. Since the average daily flow of the
Kentucky River in the project vicinity was previously calculated to be 12.9 billion liters per day (3.4 billion
galons per day), and the withdrawals for this project would be 3.8 MLD (1 MGD), this additional
withdrawal represents less than 0.03 percent of the average daily flow and should not noticeably impact
water availability during average flow conditions. As discussed in Section 4.8, the 7-day flow with a
recurrence interval of 10 yearsis 371.5 MLD (98.2 MGD) (UEC 1980). The daily withdrawals for the
project would represent approximately 1 percent of thislow flow average.

Although KPE would not be required to obtain its own water withdrawal permit from the State of
Kentucky, it is useful to compare the expected withdrawals from this alternative to the KDEP, Division of
Water’s permit issuance guidelines. When issuing permits for water withdrawal, in order to ensure that
sufficient flow isreserved for alocation to future users and to maintain water quality and stream habitat, the
Kentucky Department of Environmental Protection (KDEP), Division of Water allocates no more than 10
percent of a stream’s lowest average monthly flow to any one user. As discussed above, the daily
withdrawalsfor thisalternative would represent approximately 1 percent of thelow flow average. Although
it appearsthat theriver should have adequate capacity, the ability of theriver to support thewithdrawal under
various flow conditions will be further evaluated by the KDEP, Division of Water. KPE has indicated that
it would bewilling to work with the KDEP, Division of Water during low flow conditions and would cease
plant operations if required. Minimal surface water would be consumed for the facility’s construction.

Project operationswould generatelessthan 1.5 MLD (0.4 MGD) of wastewater. Treated wastewater
is expected to contain conventional pollutants such as nitrogen, phosphorus, total dissolved solids, and
biological and chemical oxygen demand. Thiswastewater would be discharged into the Kentucky River via
EKPC's existing 45.7-centimeter (18-inch) discharge. As discussed in Section 4.8, the Kentucky River
currently receives treated wastewater from several permitted sourcesin the vicinity of the project site and
water quality is sufficient to support all state designated uses. During the site-specific permitting process
for obtaining aK entucky Pollutant Discharge Elimination System (KPDES) permit for thisproject, pollutant
loads on the river will be examined and discharge limitswill be established that will be protective of water
quality. Therefore, no adverseimpactsto the Kentucky River are expected from the operation of thefacility.
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Thefacility would not useor intentional ly dischargeinto groundwater resourcesduring construction
and operation. However, there will be potential groundwater contaminant sources present at the facility
during both construction and operation. Qil and diesel fuel would be stored in clearly marked tanks onsite.
The tanks would be provided with secondary containment structures. Construction equipment would be
maintained regul arly, and the source of leakswould beidentified and repaired. Any soil contaminated by fuel
or oil spills would be removed and disposed at an approved disposal site. Lubricating oils, acids for
equipment cleaning, and concrete curing compounds are potentially hazardouswastesthat may be associated
with construction activities. These would be placed in containers within secondary containment structures
onsite, and disposed of at a licensed treatment and/or disposal facility in accordance with local or state
regulations and in compliance with the manufacturer’ srecommendations. Paint containers would betightly
sealed to prevent leaks or spills. Excess paint would be disposed of consistent with the manufacturer’s
recommendations and according to applicable governmental regulations.

Inorder to further protect groundwater, preparati on and i mplementation of agroundwater protection
plan, in compliance with 401 KAR 5:037, would likely be required. In this plan, technological means for
protection of groundwater would be identified, taking into account the nature of the potential pollutants and
the hydrogeologic characteristics of the area. These could include, but are not limited to, operational
procedures, personnel training, spill response capabilities, best management practices, runoff or infiltration
control systems, and siting considerations.

Oncethe plant isoperational, a Spill Prevention, Control, and Countermeasure (SPCC) Plan would
be developed and implemented pursuant to 40 CFR 112. The SPCC Plan would be part of the overall
groundwater protection plan and would require construction measures (such asdikesor bermsaround certain
storage tanks), inspections, and personnel training to prevent the occurrence of spills which could impact
soils and groundwater.

The floodplain is defined as the lowlands adjoining inland and coastal waters and other relatively
flat and flood-proneareasincluding, at aminimum, any areainundated by a1 percent or greater chanceflood
in any given year. The base floodplain is defined as the 100-year (1.0 percent) floodplain. The critical
action floodplain is defined as the 500-year (0.2 percent) floodplain. Thefacility islocated above both the
100-year and the 500-year floodplains. The water intake is located within the river channel and is not
considered to bewithin the 100-year floodplain. Aspart of the power island facility construction, thisintake
structure would be extended within the Kentucky River. To support this extension, minor construction
activity would be required alongside the river channel on the river bed. Pursuant to the Clean Water Act,
permits under Section 401 and Section 404 would be required for this action; however, only minor activity
would occur and there would be no impact to the floodplain.

Sincetherearenoidentified wetlandsin the project area, noimpactsto wetlandswould be expected.
5.8.4 Water Resources Impacts from the Proposed Action

The Proposed Action would use more water and generate more wastewater than No Action
Alternative 2. The water requirementsfor the power island would be the same as No Action Alternative 2;
however, the gasification isand would require more water for operations and would generate more
wastewater.

The Kentucky Pioneer IGCC Demonstration Project facility would withdraw atotal of 15.1 MLD
(4 MGD) of surface waters. The water would be used in the following processes: 3.8 MLD (1.0 MGD) for
the gasification and processwater, 3.0 ML D (0.8 MGD) for turbine condenser makeup, 3.0 MLD (0.8 MGD)
for fuel gas moisturization andinjection, and 3.8 ML D (1.0 MGD) would befor miscellaneous uses. Project
operations would generate 1.5 MLD (0.4 MGD) of process wastewater. The other 13.6 MLD (3.6 MGD)
is used in the operation of the gasifier, turbine condenser, and fuel gas saturation process, as well as other
miscellaneous uses. Thiswater would be extracted from the Kentucky River. As mentioned above, daily
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withdrawals of more than 37,854 liters (10,000 gallons) require a state water withdrawal permit in
accordance with 401 KAR 4:010 and 4:200; however, because the daily water requirement for the site will
be supplied viaa pipeline owned and operated by EKPC, it islikely that EKPC will simply request that their
water withdrawal permit be amended to reflect the additional withdrawal of water for the project. Sincethe
average daily flow of the Kentucky River in the project vicinity was previously calculated to be 12.9 billion
liters per day (3.4 billion gallons per day), and the withdrawals for this project would be 15.1 MLD (4
MGD), thisadditional withdrawal representsapproximately 0.1 percent of theaveragedaily flow and should
not noticeably impact water availability during average flow conditions. Asdiscussedin Section 4.8, the 7-
day low flow with arecurrence interval of 10 yearsis371.5 MLD (98.2 MGD). Thedaily withdrawalsfor
the project would represent approximately 4 percent of this low flow average.

Although K PE would not be required to obtain its own water withdrawal permit from the state, itis
useful to compare the expected withdrawals from this aternative to the KDEP, Division of Water’'s permit
issuance guidelines. When issuing permits for water withdrawal, in order to ensure that sufficient flow is
reserved for all ocation to future users and to maintain water quality and stream habitat, the KDEP, Division
of Water allocates no more than 10 percent of astream’slowest average monthly flow to any one user. As
discussed above, the daily withdrawals for this alternative would represent approximately 4 percent of the
low flow average. Although it appears that the river should have adequate capacity, the ability of theriver
to support the withdrawal under variousflow conditionswill be further evaluated by the KDEP, Division of
Water. KPE hasindicated that they would be willing to work with the KDEP, Division of Water during low
flow conditions and would cease plant operations if required. Minimal surface water would be consumed
for the facility’ s construction.

The existing water intake structure would be extended within the Kentucky River. Asdiscussedin
Section 5.8.3, thisaction would not affect the floodplain, nor would any action associated with the Kentucky
Pioneer IGCC Demonstration Project. However, pursuant to the Clear Water Act, permitsunder Section 401
and Section 404 would be required for this action because floodplain construction includes the channel as
well as the adjacent land.

Project operations would generate 1.5 MLD (0.4 MGD) of wastewater. The composition of this
wastewater is expected to be the same as described above for No Action Alternative 2, and the sasme KPDES
permitting process would be followed.

The storage and handling of feed materials including coal and RDF could present potential new
groundwater contamination sources that would not exist under No Action Alternative 2. However, these
materials will be rail shipped to the site, and unloaded, stored, and conveyed in enclosed structures with
concrete floors. These materials will therefore have no potential to contact the ground or be leached and
transported by rainfall to the subsurface.

Wastewater generated from the proposed project would be treated and discharged to the Kentucky
River in accordance with the KPDES permit, which is protective of water quality. Asaresult, no adverse
impacts to the public or Kentucky River Basin are expected to occur. The Water Resources Branch pays
particular attention to the proximity of wastewater discharges to drinking water intakes. New sources of
wastewater are prohibited within 8 kilometers (5 miles) of a wastewater treatment plant intake. This 8-
kilometer (5-mile) limit was established to provide an additional layer of protection for the water quality
found at drinking water intakes over treatment alone and isreferred to asZone 1. Zone 2 extends from 8 to
16 kilometers (5 to 10 miles), while Zone 3 is the area from 16 to 40 kilometers (10 to 25 miles) from a
Water Treatment Plant intake. The proposed outfall from the project islocated in Zone 3 for the Winchester
Water Treatment Plant. Water collected at the treatment plant is tested and treated to meet all federal and
state requirements concerning drinking water quality. Therefore, no impactsto drinking water are expected.
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5.9 Ecological Resources

Thissectiondiscussesthepotential effectsof the construction and operation of the Kentucky Pioneer
| GCC Demonstration Project onthe ecol ogical resourcesat the proposed project | ocation and the surrounding
area.

5.9.1 Methodology

The ecological impact analysis was accomplished by reviewing site documentation and previously
published environmental analysis documentation, conversing and corresponding with EKPC’s Manager of
Natural Resources and Environmental Communications, and corresponding with the U.S. Fish and Wildlife
Service (USFWS).

5.9.2 Ecological Resource Impacts from No Action Alternative 1

Under No Action Alternative 1, therewould be no changesinland use at the proposed site. Therefore,
there would be no identified adverse impacts to ecological resources from No Action Alternative 1.

5.9.3 Ecological Resource Impacts from No Action Alternative 2

No Action Alternative 2 differs primarily from the Proposed Action in that the gasification island
and storage building for a 10-day supply of coal and RDF pellets would not be constructed. Thus, the site-
specific ecological impacts of No Action Alternative 2 are similar to the Proposed Action. The proposed
transmission line, approximately 27 kilometers (17 miles) in length, would be constructed under both
alternativesto support the power island. The ecological consequences of transmission line construction and
operation will be addressed in a NEPA document that would be prepared in accordance with the U.S.
Department of Agriculture’ s Rural Utility Service NEPA regulations.

5.9.4 Ecological Resource Impacts from the Proposed Action

Approximately 4.8 hectares (12 acres) of old-field vegetation and habitat would be lost from
construction and operation of the Kentucky Pioneer IGCC Demonstration Project with an additional 2.8
hectares (7 acres) lost from the construction of the coal and RDF storage facilities. During site clearing
activities highly mobile wildlife species or wildlife species with large home ranges (such as deer and birds)
would be ableto rel ocate to adjacent undevel oped areas. However, successful relocation may not occur due
to competitionfor resourcesto support theincreased popul ation and the carrying capacity limitationsof areas
outside the proposed devel opment. Species relocation may result in additional pressure to lands already at
or near carrying capacity. The impacts could include overgrazing (in the case of herbivores), stress, and
over-wintering mortality. For less mobile species (reptiles, amphibians, and small mammals), direct
mortality could occur during the actual construction event or ultimately result from habitat alteration.
Acreage used for the development also would be lost as potential hunting habitat for raptors and other
predators. In addition to the areas to be disturbed, there would be a decrease in quality of the habitat
immediately adjacent to the proposed development due to increased noise level, traffic, lights, and other
human activity, both pre- and post-construction. The adjacent habitat al so would experiencealossof quality
from the reduction in size, fragmentation of the habitat and restriction on mobility for some species (Kelly
and Rotenberry 1993).

Giventheheight of thegasifier stacks, 65 meters(213feet), the Federal Aviation Administrationwill
require stack lighting. Published accounts of avian collisions with tall, lit structures date back in North
Americatoat least 1874. At least 350 speciesof Neotropical migratory songbirdsare particularly vulnerable
to communication tower collisionsduring their nighttimespring/summer andfall/winter migrations(Manville
2000; Manville2001). Collisionsareespecially pronounced whenfoggy, misty, low-cloud-ceiling conditions
exist. The problem has been brought to the forefront with the proliferation of open structured
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communications towers and their associated guy wires that have been conservatively estimated to kill 4 to
5 million birds per year (Manville 2000). Differences do exist between solid towers and communications
towers with the solid towers being less of an avian threat. Solid tower lighting isthe critical consideration
for their operation. Under the Migratory Bird Treaty Act of 1918, as amended, the USFWS isresponsible
for the conservation and management of 836 species of migratory birds. To minimize bird strike mortality,
the USFWS recommends voluntary compliance with the Service Interim Guidelines for Recommendations
on Communications Tower Sting, Construction, Operation, and Decommissioning and, for tower
construction and operation, the use of low intensity white strobe lights programmed with the maximum off
phase of 3 seconds (Manville 2001). The gasifier stacks lighting system will be designed in consideration
of USFWS recommendations.

Section 7 of the Endangered Species Act requires all federal agencies to ensure that actions they
authorize, fund, or carry out do not jeopardize the continued existence of endangered or threatened species.
Agencies must assess potential impacts and determine if proposed projects may affect listed species. An
initial comment by the USFWS expressed concern regarding thefederally-endangered running buffal o clover
(USFWS 2000b). The proposed site location does not contain suitable habitat for running buffalo clover.
Original habitat for this specieswereareas of rich soilsin thetransition zone between open forest and prairie
where some shade and water is available, and most are now discovered in areas receiving at least some
disturbance such as grazing and mowing. Based on the habitat requirements for this species, it is not
expected to inhabit the project site. This expectation has been confirmed by field surveys performed by
EKPC biologists. Therefore, thereisno effect to running buffalo clover expected either fromtheconstruction
or operation of the Kentucky Pioneer IGCC Demonstration Project. No other species of federa or state
listing are known to be present at the proposed site location or are expected to be potentially affected by the
operation of the Kentucky Pioneer IGCC Demonstration Project.

No riparian habitat would be lost due to operation of the water intake and discharge lines (KPE
2001). Surface water impacts resulting from approximately 15 MLD (4 MGD) of river water withdrawal
include reductions in river flow and entrainment of aquatic organisms. Current federal regulation
requirements for intake design require intake flow rates to be below that which could cause entrainment of
agquatic resources. Theplant and theintake have not been designed and will not beuntil the U.S. Army Corps
of Engineers (USACE), Louisville District permit is issued, DOE funding approved, financing is secured,
and the plant processdesignisfinalized. However specific intake design criteriastipulated by USACE will
be followed. The methods include use of leaky or porous dikes, infiltration beds, wells, and wire screens
covering the intake.

Approximately 1.5 MLD (0.4 MGD) may be discharged back into the Kentucky River through the
dischargelinein placesincethe 1980s. Useof cooling towerswill reducethe amount of rejected heat carried
by the thermal plume mitigating the subsequent effect on aguatic organisms. Generally, the cooling towers
will be high efficiency and the wastewater stream volume may approach zero, because the gasification
technology isasubstantial water user and typically reuses water from other various parts of the process and
plant (KPE 2001). The Kentucky Natural Resources and Environmental Protection Cabinet has established
regulatory limitsrelative to the Kentucky River that explicitly provide aprocessto establish thermal impact
parameters. Kentucky regulations (401 KAR 5:031) contain specific, seasonal temperaturelimitsuponwhich
permitted effluent limits are based. Effluent temperature would be established and specified to avoid
impacting the monthly Kentucky River receiving stream limits. Data regarding the quantity of water and
temperature of the thermal plume associated with the cooling towers will not be available until data can be
obtained after detailed facility design. However, a reasonable bounding scenario for the thermal plume's
potential affectson aguatic biotais established by thethermal plume characteristics extensively modeled for
the J.K. Smith Power Station Units 1 & 2 proposed for construction in the 1980s. Modeling data generated
indicated that the thermal plume under average and worst-case conditionswould be very small, respectively
occupying approximately 0.7 and 0.8 percent of theriver cross section at the 2.8°C (5.0°F) isotherm. Mixing
of thethermal plumeoccursrapidly, considering that average and worst-case plumesarewithin 2.8°C (5.0°F)
of ambient temperatures at 3.1 meters (10.3 feet) and 5.4 meters (17.6 feet) from the discharge port,
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respectively. Total plume travel time to the 2.8°C (5.0°F) isotherm is 2.6 seconds and 13.5 seconds for
average and worst-case scenarios. Any organism entering the plume would be exposed to the high
temperature regions of the plume for a maximum of less than 14 seconds (UEC 1980).

Although exposure in the plume from the point of discharge to the lower isothermsistheoretically
capable of causing some fish mortality, actual mortalities are highly unlikely. The time required for fish
body temperatures to approach equilibrium with the temperature of the surrounding water is measured in
minutes, not seconds. Thus, mortality will probably not occur since body temperatures will not be
significantly altered during the short period of plume passage. Fish are sometimes attracted to warm water
when ambient temperatures are low. Thismay result in cold shock upon the return of the fish to the colder
ambient water. The plume possesses high velocities and is elevated above the river bottom because of the
buoyancy of warmer water. The high velocity preventsfish and other marine organismsfrom occupying the
high temperature regions of the plume for significant periods of time. The plume location at the surface of
theriver removesit fromthe preferred bottom habitat of many species, further reducing thelikelihood of fish
attraction to the plume. Use of the bounding analysis indicates that benthic organisms most likely to be
affected would bein close proximity to the discharge port. Mortality of benthic organisms may occur along
with a potential shift in species populations or lack of recolonization of the affected area.

The small size of the plume, the rapid dilution attained and the higher induced vel ocities within the
plume serve to reduce the chances of organism exposure to the discharge, limit the potential for attraction
to the heated water, and restrict the amount of available spacein the plumearea. Theimpact of the thermal
plume on the aguatic ecology of the Kentucky River would be minimal and limited to a small area. The
existing discharge line conforms to KDEP requirements and any new discharge would similarly operatein
compliance with KDEP requirements (KPE 2001).
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5.10 Noise
5.10.1 Methodology

Because project-specific noise data are not available, noise impacts have been evaluated based on
generalized equipment and industrial processnoiseconsiderations. General considerationsof distance based
noise attenuation have been used in evaluating of f-site noiseimpacts. Noisefrom added train operations has
been estimated using a passby event noise simulation model. The closest portion of Kentucky Highway 89
isabout 1.6 kilometers (1 mile) from the project site, and the community of Trapp is about 3.2 kilometers
(2 miles) from the main facility site.

5.10.2 Noise Impacts from No Action Alternative 1

No Action Alternative 1 would leave the project siteinits existing condition. No energy production
facilities would be constructed at the site, and no off-site dternative facilities would be constructed.
Consequently, there would be no noise impacts from No Action Alternative 1.

5.10.3 Noise Impacts from No Action Alternative 2

No Action Alternative 2 would result in no DOE funding for the Kentucky Pioneer IGCC
Demonstration Project, but KPE would build a natural gas-fueled combined-cycle plant at the J.K. Smith
Site. Construction activitieswould besimilar to thoserequired for the proposed project, and the construction
period would be 6 months.

As discussed in more detail for the Proposed Action, construction noise levels would be about 71
“A Weighted” (dBA) at a distance of 305 meters (1,000 feet) from the site, about 61 dBA at a distance of
762 meters (2,500 feet) from the site, about 50 dBA at adistance of 1.6 kilometers (1 mile) fromthesite, and
about 44 dBA at adistance of 2.4 kilometers (1.5 miles) fromthesite. Construction activity generally would
be limited to daytime hours. Construction noise levels would be similar to or less than background noise
levels at locations beyond the EKPC property. Asdiscussed in more detail for the Proposed Action, traffic
associated with the construction workforcewouldincrease highway traffic noi selevel salong nearby portions
of Kentucky Highway 89 by about 3 dBA.

No Action Alternative 2 also would require construction of a 138-kV transmission line connecting
the siteto thelocal power grid. Construction of the 138-kV transmission lineto the Spencer Road Terminal
of the local power grid would generate short-term construction activity at off-site locations. Right-of-way
clearing, rough grading, and erection of transmission line facilities would create localized noise impacts
along thetransmission line corridor. Noiselevelsgenerated by transmission line construction would be less
than the construction noise levels generated at the Kentucky Pioneer IGCC Demonstration Project site.

Operational noise levelsunder No Action Alternative 2 would be similar to those discussed for the
Proposed Action, since the CTs and associated generating equipment would be the dominant noise sources
in either case. No Action Alternative 2 would not have additional noise sources such asthe gasifier facility,
fuel unloading and handling equipment, or sulfur recovery equipment. Generating plant operating noise
levels would be about 62 dBA at the perimeter of the power plant site, 56 dBA at the EKPC property
boundary, 53 dBA at the closest structure outside the EKPC property, and 44 dBA in the community of
Trapp. Thenoiselevelsbeyond the EK PC property boundary are compatiblewith rural residential land uses.

No Action Alternative 2 would not require any additional rail traffic for the power plant site. In
addition, the workforce required for facility operation would be somewhat smaller than the work-force
required for the Proposed Action. The facility would employ 24 people during the operation phase.
Resulting traffic volumes would be about 20 vehicles at any shift change period. This small increment of
additional traffic would not have a significant impact on highway traffic noise conditionsin the area.
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5.10.4 Noise Impacts from the Proposed Action

Construction activities on the proposed Kentucky Pioneer IGCC Demonstration Project would last
for about 30 months. Construction noise generally would be dominated by noise from heavy equipment and
heavy trucks. Power toolsand other noise sourceswould make limited contributionsto overall construction
noise until construction activity shiftsto interior building finishing.

A conservative estimate of construction site noise has been developed by assuming an average of
about 20 heavy equipment items of varioustypesoperating in the same general areaover a10-hour workday.
Hourly average noiselevel sduring the active workday would average 90 to 92 dBA at 30.5 meters (100 feet)
fromtheworksite. Distance attenuation and atmospheric absorption would reduce construction noiselevels
at greater distances. Estimated noise levels would be about 71 dBA at 305 meters (1,000 feet), 61 dBA at
62 meters (2,500 feet), 50 dBA at 1.6 kilometers (1 mile), and about 44 dBA at 2.4 kilometers (1.5 miles).
Actual noiselevels probably would be lessthan these estimates due to terrain and vegetation effects. There
arevery few residenceswithin 1.6 kilometers (1 mile) of the project site, and nighttime construction activity
is not anticipated. Construction noise levels would be similar to or less than background noise levels at
locations beyond the EKPC property.

KPE hasindicated that the construction workforce will vary in size over the facility construction
period, and may be as high as 1,000 for short periods of time. On average, construction activity at the
Kentucky Pioneer IGCC Demonstration Project site probably would double current traffic volumes on the
adjacent portions of Kentucky Highway 89. Because of the logarithmic nature of decibel units, adoubling
of traffic volume would result in a3 dBA increase in highway traffic noise levels. Additional truck traffic
generated by construction activity would produce some additional noise level increases along affected
highways.

The major noise sources associated with facility operations are expected to be the gas turbine units
and the gasifier units. Other less significant noise sources would include material unloading facilities,
conveyor systems, cooling tower operations, rail traffic to and from the facility, and vehicle traffic to and
from the facility.

Noise levels inside the turbine buildings would be very high, about 155 dBA (EIV 2000). The
building enclosing theturbine unitswoul d provideasubstantial reductionin noiselevelsat outsidelocations.
Noiselevelsinside the gasifier building would be relatively high, about 95 dBA (EIV 2000). The building
enclosing the gasifiers would provide a substantial reduction in noise levels at outside locations.

Studies conducted by KPE indicate that operational noise levels are expected to be 62.4 dBA at the
perimeter of the project site, 56.5 dBA at the EKPC property boundary, 53.4 dBA at the closest structure
outside the EKPC property, and 44.7 dBA in the community of Trapp. The noise levels beyond the EKPC
property boundary are compatible with rural residential land uses.

RDF pelletsand coal would be brought to the site by rail. Thefacility would require the equivalent
of 25rail carsper day each of RDF pelletsand coal. Actual rail shipmentswould be doneby unit trains, with
an average of two RDF trains and two coal trains per week. On average, there would be about one train
movement into or out of the site each day, although there might be two train movements on some days.

The increased rail traffic required to bring RDF pellets and coal to the site would have only minor
effects on noise levels along the affected rail lines. While individual train passbys may be heard over a
distance of about 1.6 kilometers (1 mile), effects on ambient day-night average sound (L, levelswould be
minor. In genera, it takes a doubling of noise source activity to cause a 3 decibel (dB) increase in noise
levels. One or two additional trains in one day would not be a large increase over existing mainline rail
operations, and thus would not have much effect on existing noise levels along the mainline tracks. The
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incremental noise impacts of typical unit train operations delivering RDF pellets or coal to the project site
are summarized in Table 5.10-1.

Table 5.10-1. Noise from Passby Events 24-Hour L, (dBA)

Distance from Maximum Average 1-Hour OneTrain Two Trains
Rail Line (ft) Passby Noise Passby Noise Average Noise Per Day Per Day
100 85.3 80.6 66.3 53.4 56.0
200 82.1 77.3 63.1 57.1 53.3
500 76.8 72.6 58.4 48.6 50.0
1,000 68.3 68.3 54.3 474 48.1
2,500 61.0 60.9 47.6 46.6 46.8
5,000 52.5 52.3 42.3 46.4 46.5

Analysis assumes 2 locomotives and 100 railcars, atotal train length of 6,130 feet, and a speed of 35 mph. All train operations
assumed to be daytime events. Background noise levels assumed to be 40 dBA.

V ehicletrafficto and from the sitewoul d be aminor addition to the noise environment of areasalong
Kentucky Highway 89. Thefacility isexpected to employ aworkforce of 120, distributed into multiplework
shiftsover a7-day work week. Resulting traffic volumeswould be lessthan 80 vehicles at any shift change
period. Thissmall increment of additional traffic would not have a significant impact on highway traffic
noise conditions in the area.
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5.11 Traffic and Transportation

This section summarizes the potential impactsrelated to road and railway traffic and transportation
associated with the construction and operation of the proposed Kentucky Pioneer IGCC Demonstration
Project. The methods of analysisfor ng the impacts are al so discussed.

5.11.1 Methodology

Impacts are analyzed in comparison to traffic datafor the ROI presented in Section 4.11. Asstated
in Section 4.11.1, capacity studies have not been conducted for the highways analyzed in thissection. Based
on capacity studies conducted on similar roads throughout the country, the capacity for all roads in this
analysisisassumed to be 1,000 vehicletrips per hour. Recent and estimated road traffic datafor routes most
likely to be traveled to the project site from the main traffic arteriesis presented in Table 4.11.1-1. For the
purposes of presenting a worst-case bounding study, it is assumed that all vehicle trips occur during 12
daylight hours, half of the estimated counts are traveling in each direction. Half of the trips taken in each
direction occur during one of two 2-hour commuting periods. Thecommuting periodsareestablished as7:30
am. to 9:30 am. for the morning commute, and 4:30 p.m. to 6:30 p.m. for the evening commute. For
example, the year 2001 estimated count given for Kentucky Highway 89 between milepost (MP) 15.5 and
MP 16.0in Clark County is 10,600 vehicle trips per 24-hour period. Based on the assumptions made, all of
these vehicle trips would occur during 12 hours of daylight and half of them, or 5,300, would be traveling
each direction on the road. Half of these 5,300 vehicle trips, or 2,650 trips, would occur during the given
commuting time for that direction. Established commuting patterns indicate that the morning commute
vehicle trips would be toward the centers of population, such as Winchester, Richmond, and Lexington,
while the evening commute vehicle trips would be away from them. During the morning commute on this
section of road, 1,325 vehicle trips per hour would be made toward Winchester and during the evening
commute, the same number would be made heading away from Winchester. During these periods, the
established road capacity would be exceeded and traffic jamswould be expected to occur. During the other
10 hours of daylight, the remaining 2,650 vehicle tripswould occur in each direction on this section of the
highway, resulting in an average of 265 vehicle trips per hour.

The existing data indicate that traffic on each road increases as one travel s towards the centers of
population. It alsoindicatesthat traffic on roads near the project siteisrelatively light. Based on year 2001
estimated vehicle trips and the methodol ogy established in the previous paragraph, non-commute traffic on
local roads in the community of Trapp ranges from 5 to 15 vehicle trips per hour in each direction.

For the purpose of thisanalysis, other assumptionsare also made. To further the presentation of the
potential worst-case scenario, it isassumed that all workerswould drive themselvesto work. A morelikely
scenario, however, is that some of the cars would have more than one occupant. The range of potential
impacts reflects an estimated range of 1.0 to 1.2 occupants per vehicle. The worst-case bounding analysis
would be only 1.0 occupants, thus requiring more vehicle tripsto transport all of the required workersto the
site. The lower number represents the best-case scenario of 1.2 occupants per vehicle. KPE has indicated
that 20 to 30 heavy-duty trucks per day will be entering and | eaving the site during peak construction periods.
Since durations of peak construction have not been indicated and to present aworst-case scenario for traffic
impacts to the community and ROI, it is assumed that 30 trucks per day enter and leave the site throughout
the construction of the facility. Thiswould equate to an additional 60 vehicle trips per day on local roads
or 8 vehicle trips per hour, assuming an 8-hour work day.

KPE has indicated that it requires 2,268 metric tons (2,500 tons) per day each of RDF pellets and
coal to operatethe proposed gasification facility, aswell asapproximately 127 metric tons (140 tons) per day
of limestone. For delivery purposes, atruck isassumed to haul 18 metric tons (20 tons) of coal per load and
arailcar is assumed to haul 91 metric tons (100 tons) of coal per load. The coal has a greater density than
the RDF and thus, the RDF requires alarger volume container to transport the equivalent mass of material.
Each truck or railcar would have afixed volume that it would be capable of transporting. The 44-56 mix of
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coal and RDF by volume previously established in Section 3.2, Fuel Source, indicatesthat 1.2 timesasmany
trucks or railcars would be required to ship the 2,268 metric tons (2,500 tons) of RDF aswould be required
to ship athermal equivalent amount of coal. Due to the comparatively small amount of limestone required
for facility use, itisassumed that it hasthe same density as coal and would require the same number of trucks
or railcarsto transport equivalent amounts. This equatesto 125 truckloads of coal, 150 truckloads of RDF,
and 7 truckloads of limestone per day of plant operation, or atotal of 282 truckloads per day delivered to the
site. Thisisequivalent to 564 additional vehicle tripsin and out of the site per day of operation. Sincethe
plant would operate 24 hours a day, this averages to 23.5 truck trips in and out of the site per hour. The
railcar equival entsto supply the plant would be 25 railcars of coal, 30railcarsof RDF pellets, and 1.4 railcars
of limestone per day, or a total of 56.4 railcars per day of operation. Given the existing railroad
infrastructure at the site, and that the amount of truck traffic required to supply the plant on a daily basis
renders delivery by truck almost infeasible, KPE has indicated that al raw materials would be supplied to
the proposed plant by rail. Theremaining required raw material, petroleum coke, isonly needed for the col d-
start of a gasifier, which is a very infrequent event, and thus, this analysis assumes that petroleum coke
deliveries are included in the established railcar traffic to the site.

5.11.2 Traffic and Transportation Impacts from No Action Alternative 1

Under No Action Alternative 1, no facility would be constructed or operated at the J.K. Smith Site.
Therefore, no additional traffic to the site would be required and no impacts would occur to traffic and
transportation in the ROI.

5.11.3 Traffic and Transportation Impacts from No Action Alternative 2

Under No Action Alternative 2, the power island facility is constructed at the J.K. Smith Site.
During construction, between 100 and 120 vehicle trips would be made on Kentucky Highway 89 prior to
and after each work shift. This number could reach as high as 200 trips during peak construction periods.
Since existing traffic is light, these additional trips would have little impact to regional traffic. The only
exception would be at the intersection of the site access road and Kentucky Highway 89, which could see
some back-up at the beginnings and ends of work shifts. Further discussion is presented in the Proposed
Action analysis that follows.

The power island would run on natural gasand no raw material would be supplied by rail onadaily
basis, therefore no impacts would occur to railroadsin the area. The plant would employ 24 people during
the operations phase, which would require an additional 48 vehicle trips per day to and from the site.
Existing traffic levelsin the areaindicate that this small number of additional vehicletrips should result in
no significant impacts to traffic in the ROI.

5.11.4 Traffic and Transportation Impacts from the Proposed Action

Under the Proposed Action, the gasification island woul d be constructed and operated at the existing
power island site. Construction of the facility is assumed to take 30 months and employ an average of 600
people, with peak employment rising to 1,000 people. During periods of average construction worker
staffing, an additional 1,000 to 1,200 vehicle trips would occur in the ROI, 500 to 600 at the beginning of
the shift and 500 to 600 at the end of the shift. This number would increase to as high as 2,000 vehicletrips
per day during periods of peak construction, 833 to 1,000 at the beginning of the shift and 833 to 1,000 at
the end of the shift. Thesevehicletripswould all occur within arelatively short timeframe asworkersarrive
for the beginning of their shift and depart at theend. In addition, 30 heavy-duty truckswould operatein and
out of the site throughout the workday, adding approximately 8 vehicletrips per hour worked to local roads.

Thesitelocationisinherently beneficial totraffic approaching andleaving during regular work hours
as it is not near a population center. The mgjority of the existing morning and evening traffic heads
respectively toward and away from Winchester and Richmond along the routes being analyzed whiletraffic
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generated by the construction of the Proposed Action would be headed toward Trapp in the morning and
away from Trapp inthe evening. Thus, all traffic generated by the Proposed A ction would movein opposite
directionsof existing heavy flowsand would not compound any existing traffic problems during commuting
periods. Another reason that traffic generated by workers driving to and from the site should not impact
existing traffic flows is that the typical construction shift begins and ends comparatively early in the day,
around 7:00 am. and 3:00 p.m., respectively. Workers are already onsite and home when the respective
commuting periods begin.

Significant traffic impacts would occur to the roadsin Trapp, especialy to Kentucky Highway 89
at the intersection with the site access road. The lack of traffic control devices could lead to significant
traffic congestion at thisintersection before and after shifts. Thetwo-lane accessroad would also be heavily
congested prior to and after work shifts, asall vehiclesmust utilize thisroad. Though the number of vehicle
trips generated by the Proposed Action would not be high enough to exceed hourly capacities on any route
to the project site, shorter-term capacities may be exceeded as all workers are traveling to and from the site
during the same time period. Kentucky Highway 89 would be especialy susceptible to this and it would
result in periods of minor congestion along the route. Mitigation measures to aleviate any impacts are
suggested in Section 5.18 , Mitigation, of thisEIS.

One potential issue of concern, especially as the construction shifts end, is the presence of
schoolbuses along Kentucky Highway 89. The Transportation Division of the Clark County School Board
indicatesthat schoolbuses operate along this road between 2:50 and 4:30p.m., which coincideswith theend
of constructionwork shifts. The Transportation Division indicatesthat approximately 30 busstopsliewithin
a9.6-kilometer (6.0-mile) stretch of Kentucky Highway 89 north and south of theintersection with the plant
accessroad. The safety of the children should not be an issue since the buses stop at the homes of each of
the children and not at centralized | ocations, thus minimizing the amount of walking along the road. The
frequent stops reguired by the school buses combined with the large number of vehiclesleaving the plant site
would increase the incidences and duration of congestion along Kentucky Highway 89.

The majority of the truck traffic generated by the construction of the facility would be to supply
construction materials and to dispose of construction wastes. Truck tripswould occur at the average rate of
eight per hour, or one every 7.5 minutes, during the workday. The trucks disposing of construction wastes
would travel to and from the nearest landfills accepting construction debris, which are located in
Montgomery and Estill Counties. The routes to and from the landfills are lightly traveled, two-lane state
highways. New truck traffic on these routes should have little to no impact on existing traffic. Trucks
carrying construction supplies would most likely operate on the same routes established in Section 4.11.1.
Sincetrucks would only operate during the workday, they should have little to no impact on existing traffic
along theseroutes. Minor impacts, such asaslowing of averagetraffic speeds, may result asthetrucksmove
through populated areas toward the construction site.

Large construction materials and supplies, such as the gasifier units and steel, would be delivered
by rail tothe project site. Rail transportation during construction would typically occur during construction
shift hours. Specific impacts to rail traffic cannot be analyzed as existing rail traffic datais unavailable;
however, they would most likely be relatively minor as deliveries to the site would be coordinated by CSX
Transportation, Inc., the owner of therail line, to accommodate and facilitate all rail traffic ontheline. At
the site, the supply trains would travel off of the main rail line and onto the existing rail loop, where they
would be unloaded. Since the trains would be completely off of the main line, no delays to mainline rail
traffic would be expected during the unloading process. All construction-related traffic and transportation
impacts would only occur during the 30-month construction period and would cease once construction was
completed and the operation phase of the facility began.

All trucks used for the construction and operation of thefacility would haul amaximum of 18 metric
tons (20 tons) of weight. Kentucky Highway 89 has a maximum allowable legal gross weight of 36 metric
tons (40 tons) for trucks with five or more axles. According to the Kentucky Transportation Cabinet, any
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vehicletraveling on Kentucky Highway 89 below the weight indicated should not cause any damage to the
roadway.

Operation of the proposed facilitieswould employ 120 workers. Approximately 200 to 240 vehicle
trips would be generated by the operations workers, 100 to 120 at the beginning of shifts and 100 to 120 at
the end of shifts. Thesetripswould be spread throughout the day, based on shift start and end times, because
facility operation would require staff onsite at all times. The small number of additional vehicle trips
required at any given time should not present a significant impact to any of the routes approaching the site
location. The lack of traffic control devices may cause minor temporary congestion at the intersection of
Kentucky Highway 89 and the site access road as shifts begin and end. Temporary congestion may also be
experienced along the site access road as shifts begin and end.

Raw material for the operation of the gasifier units would be supplied to the site by rail. Asstated
earlier, the facility would require 56.4 rail cars of raw material supplies per day to operate, 30 cars of RDF
pellets, 25 cars of coal, and 1.4 cars of [imestone. All shipments would be made in covered railcars and the
RDF would be further encased in sealed containers. Thisequatesto approximately 4 unit trains of 100 cars
each per week to supply raw materials to the site. Eight train movements per week, or about one a day,
would berequired at the site. Each train movement incorporates either moving a unit train on or off of the
main rail line. The addition of one train per day along rail line segment C-273, which is the equivalent of
a 7.6 percent increase in traffic, would have little or no effect to traffic along the rail line segment, as
deliveries to the site would be coordinated by CSX Transportation, Inc., the owner of the rail line, to
accommodate and facilitate all rail traffic. The existing rail infrastructure, including therail loop and yard
capacity, at the project siteis sufficient to remove the full unit train from the mainline for unloading of raw
materials. All required rail movements onsite would be handled within existing capacity and would not
impact the mainline. Therefore, rail traffic generated by the project is expected to have minor impacts to
existing rail traffic on the mainline. Noise impacts associated with the additional rail traffic are addressed
in Section 5.10.

Any disruption to rail traffic, such as an accident on the line, may require raw materials to be
supplied to thefacility by truck instead of rail, though this scenario isextremely unlikely to occur. Asstated
earlier, the equivalent number of trucksrequired for daily delivery of raw material to the project siteis282.
Thiswould equateto 564 truck tripsin and out of the site each day, or onetruck trip every 2.5 minutesduring
a 24-hour period, and would result in adverse impacts to local traffic. Truck traffic would significantly
impede existing traffic in the area and Kentucky Highway 89 would receive an essentially endless flow of
trucks. The 282 trucks required to supply the plant each day would significantly affect other materials
transport throughout the ROI as significantly fewer truckswould be availableto ship other goods. Measures
taken by KPE to avoid relying on trucks to supply raw materials to the site include the construction of
materialsstoragefacilitiesand thelargerail yard capacity onsite. Storagefacilitieswould house enough raw
materials to supply the facility during any minor interruptionsin rail service. The yard capacity at the site
issufficient to handletwo unit trains, which could provide extrastorage capacity during longer interruptions
of rail service.

The facility would generate between 454 and 635 metric tons (500 and 700 tons) of frit per day.
Should thefrit prove to be marketable, the quantity generated would require the use of train transportation
offsite. A maximum of seven railcars per day would be required to transport the frit. Any solid wastes
generated during construction and operation would betransported tolocal landfillsin Montgomery and Estill
Counties viatrucks. Thistraffic would be minor since it is expected that limited amounts of waste would
require disposal.

An Emergency Response Plan and SPCC Plan, which outlineand document proceduresfor providing
emergency response and cleanup for any any project-related spills or accidents during materials and waste
transport, have not yet been developed by KPE. These plans will be developed during the engineering and
construction phases of the project and would adhere to local, state, and federal regulations.
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5.12 Occupational and Public Health and Safety

This section presents potential health effects on both workers and the public from the proposed
Kentucky Pioneer IGCC Demonstration Project.

5.12.1 Methodology

Occupational and public health and safety issues have been evaluated in the context of genera air
quality, noise, hazardous materials, and accidents. Air quality, noise, and water quality considerations are
addressed in other sections. Analysis of the impacts to occupational and public health and safety consists
of an evaluation of the effects caused by the construction and operation of No Action Alternative 2 and the
Proposed Action on worker and public health and safety. Health and safety programs would be devel oped
to minimize worker and public health and safety risks during construction and operation of the proposed
Kentucky Pioneer IGCC Demonstration Project facility.

5.12.2 Occupational and Public Health and Safety Impacts from No Action Alternative 1

No Action Alternative 1 would leavethe project sitein itsexisting condition. No energy production
facilities would be constructed at the Kentucky Pioneer IGCC Demonstration Project site. Consequently,
there would be no occupational or public health and safety impacts from No Action Alternative 1.

5.12.3 Occupational and Public Health and Safety Impacts from No Action Alternative 2

The level of risk to workers increases in relation to the amount of new construction required.
Construction accident risks generally increase based on the length of the construction period. No Action
Alternative 2 would involve the construction and operation of a natural gas-fired power plant and a 27-
kilometer (17-mil€) transmission line. 1t is anticipated that 120 workers would be employed during the
average construction period and 200 during peak construction, with construction lasting approximately 6
months. Typical worker impactspresent inthe constructionindustry would beexpected from the construction
of the proposed Kentucky Pioneer IGCC Demonstration Project facility. During the construction,
compliance with Occupational Safety and Health Administration (OSHA) construction safety standards
would be the responsibility of the construction contractor selected for the project. Compliance with these
standards would provide for basic standards of worker health and safety during construction and operation.

The potentia noiseimpact to workersfrom heavy equipment operation and activities such ascutting
metal or grinding operations could potentially pose higher noise levelsto workers than noise during actual
plant operations. Construction workers could potentially be exposed to airborne emissions from routine
activities such as welding, soldering, grinding, painting, and cleaning operations. These exposures would
be intermittent, but may be intense and would be evaluated at the time of construction. Appropriate health
and safety measures would be implemented for all identified and anticipated hazards to worker health and
safety. Therefore, the potential adverse impacts to worker health and safety during construction would be
minimized.

Potential health impactsto the public associated with construction of No Action Alternative 2 or the
Proposed Action include fugitive dust typical of construction sites and noise. Since the closest residenceis
approximately 1 mile away from the proposed site, the public would not be affected by construction-related
noise and fugitive dust emissions.

During plant operation, possible worker and public health effects could occur as aresult of fire or
anatural gasexplosion. Fireand explosion hazard issues would be addressed through basic facility design
considerations. Therefore, the likelihood of fire or explosion from the installation of new pipelines would
be small.
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5.12.4 Occupational and Public Health and Safety Impacts from the Proposed Action

Since construction accident risk increases based on the length of the construction period, potential
construction risks would be greater under the Proposed Action because several additional facilities
(gasification plant, sulfur removal and recovery facility, air separation facility, and RDF pellet and coal
storage areas) would be constructed. |t isanticipated that 600 workerswould be required during the average
construction period and 1,000 workersduring peak construction with aconstruction period of approximately
30 months. Other impacts from the construction of the Kentucky Pioneer IGCC Demonstration Project,
including the 138-kV transmission line, would be similar to those detailed in the No Action Alternative 2
analysis.

Operation of the proposed facility would require an estimated 120 permanent workers and could
increase risks to site workers from industrial-type work hazards and accidents. Impacts associated with
operation of the gasification island component of the facility include the accidental or emergency release of
raw syngas, acid gases or large quantities of fugitive particulate emissions from raw material (RDF pellet,
coal, petroleum cokeand limestone) handling. Accidental rel easesof raw syngasdueto processinterruptions
or_unplanned shutdowns would be prevented by the use of the emergency flare system. Unplanned
shutdowns or processinterruptionsare expected to berare occurrences and thus, thelikelihood of raw syngas
releases would be very low. Potential releases of fugitive dust emissions during material handling would
primarily affect on-site workers but would be minimized or avoided by using covered conveyors and
engineering controls. The potential for exposure to dust during maintenance and repair operations would
be minimized by strict adherence to health and saf ety programs such as respiratory protection and confined
space entry. Thiswould minimize any potential worker impacts. Although there is some potentia for fire
or ignitability from coal and RDF storage, appropriate design and engineering controlswould address these
potential problems and minimize risks to workers.

Thenoiselevelsfrom the gasifier and turbines are expected to be 95 dBA to 155 dBA, respectively,
and would pose anoise hazard to workersin those areas. Areas around such equipment would be posted as
high noise areas and hearing protection would be required. A hearing conservation program would be
developed by KPE. Buildingsfor theturbinesand the gasification unit would be designed to reducethenoise
levels outside of those areas. Facility operational noise generally would be less than ambient background
noise conditions at locations outside the 1,263-hectare (3,120-acre) J.K. Smith Site. Even during quiet
nighttime hours, noise from the proposed facility would be close to ambient noiselevelsat distances of more
than 1.6 kilometers (1 mile). Noisefrom facility operations should not have asignificant impact on ambient
noise levels beyond the J.K. Smith Site.

Operation of therail spur, loading and unloading facilities, and on-site material moving equipment
could cause occupational hazards. However, potentia risks would be minimized through worker training,
routine internal inspections and conduct of safety meetingsto reinforce workers awareness of safety issues
pertinent to the plant. The proposed project safety procedures would also include development of a site-
specific safety manual.

Hazardous air pollutant emissions from the Proposed Action are discussed in Section 5.7, Air
Resources. Dispersion modeling results in Table 5.7-3 show that criteria pollutant emissions from the
proposed project would be well below NAAQS and PSD significant impact levels. Therefore, the
incremental increase in air emissions from the Proposed Action would be very small and present little risk
of adverse noncancer health effects.

Maximum downwind concentrations of hazardous pollutants expected to be emitted from the
proposed facility and the associated maximum lifetime cancer risks are shown in Table 5.12-1. With the
exception of benzene, carbon disulfide, carbony! sulfide, formaldehyde, and hydrogen sulfide, al other
hazardous pollutants would be associated with PM,, emissions. Dispersion modeling conducted for the
PSD/Title V_Permit Application indicates that the location of maximum 24-hour average and maximum
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annual average PM,, concentrations would be within 0.8 kilometers (0.5 miles) of the facility, within the
boundaries of the J.K. Smith Site property. PM,, concentrations (and consequently most hazardous air
pollutant concentrations) beyond the boundaries of the J.K. Smith Site property would be less than the
maximum values.

Thecancer risk valuesin Table5.12-1 aretheincremental risk added by the Kentucky Pioneer IGCC
Demonstration Project. The estimated incremental cancer risk from the Proposed Action is a very
conservative estimate based on continuous exposure to hazardous pollutant emissions for 70 years. Most
of that risk is attributable to potential dioxin/furan exposure (which may be overestimated by the
extrapol ation proceduresused in theanalysis). The cumul ative estimated lifetime exposurerisk (probability
of developing cancer) of 5.0E-05 (5x10°) applies to the location of maximum annual average downwind
impactswhich iswithin the boundaries of the J.K. Smith Site. Cumulative estimated lifetime cancer risk for
off-site locations would be much less than 5.0E-05 (5x10°) and further decrease with distance from the
proposed project area. Asshown, minor impacts are expected from the emission of hazardousair pollutants.

Table5.12-1. Lifetime Cancer Risk at Point of Maximum Downwind Exposure
Extrapolated Maximum
___Downwind Concentration

Assumed 70-Year Exposure
Lifetime Unit Cancer Risk
Hazardous Averaging Microgramg/ Parts per Risk Factor (Chances per
Air Pollutant Time Cubic Meters Million for Cancer Million)

Arsenic Annual 0.00030 na 4.3E-03 1.298
Benzene Annual 0.00088 2.810 5.3E-05 0.047
Beryllium Annual 0.00003 na 2.4E-03 0.072
Cadmium Annual 0.00024 na 1.2E-02 2.882
Carbon Disulfide  Annual 0.000001 0.0021 na na

Carbonyl Sulfide  Annua 0.00009 0.233 na na

Chromium Annual 0.00005 na 1.5E-01 8.233
Cobalt Annual 0.00062 na na na

Formaldehyde Annual 0.00154 1.886 1.3E-05 0.020
Hydrogen Sulfide  Annual 0.00013 0.342 na na

Lead Annual 0.00051 na 8.0E-05 0.041
Manganese Annual 0.00020 na na na

Mercury Annual 0.00003 na na na

Nickel Annual 0.01565 na 2.6E-04 4.069
Selenium Annual 0.00007 na 1.4E-04 0.010
Dioxing/Furans Annual 0.00000088 na 3.8E+01 33.581
CUMULATIVE LIFETIME EXPOSURE RISK 50.253

Fire and explosion hazard issues associated with the operation of the Proposed Action would be
addressed through basic facility design considerations. Preliminary estimates of on-site hazardous material
guantities indicate that quantities would be bel ow the thresholds that would require preparation of aformal
risk management plan (EIV 2000). No significant occupational or public health and safety impacts are
expected from facility operations.

5.12.5 Electric and Magnetic Fields

Both current and voltage are required to transmit electrical energy over atransmission line. The
electric field is a function of voltage carried by conductors and the conductor height aboveground. The
magnetic field is a function of the amount of current carried by the line and the height of the conductors.
Electricand magneticfield (EMF) effectsaretypically attenuated with distancefrom theconductorsand vary
alongatransmissionright-of-way. All devicesthat carry electric current (e.g., televisions, radios, computers)
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are sources of EMF. The maximum magnetic fields of atransmission line are comparabl e with the maximum
magnetic fields measured near some common household appliances.

For severa years, there has been concern by some members of the scientific community and the
public regarding human health effects from electromagnetic fields during the transmission of electrical
current from power plants. In June 1999, the National Institute of Environmental Health Sciences rel eased
its report Health Effects from Exposure to Power-line Frequency Electric and Magnetic Fields (NIEHS
1999) which concluded that “extremely low-frequency electric and magnetic field exposure cannot be
recognized as entirely safe because of weak scientific evidence that exposure may pose aleukemiahazard.”
While there is considerable uncertainty about the EMF/health effects issue, the following facts have been
established from the available information:

Any exposure-rel ated health risk to the exposed individual will likely be small.

The most biologically significant types of exposures have not been established.

Most health concerns are about the magnetic field.

The measures employed for such field reduction can affect line safety, reliability, efficiency and
maintainability, depending on the type and extent of such measures.

No federal regulations have been established specifying environmental limits on the strengths of
fields from power lines. However, the federal government continues to conduct and encourage research
necessary for an appropriate policy onthe EMF issue. Until more definitive evidenceisavailable, little can
be said with regard to the conclusions of these studies other than effects, if present, are small.

For the new 138-kV line, the electric field strength of approximately 1.5 kV per meter would result
at the point of maximum strength within the right-of-way. This would decrease to about 0.04 kV per meter
at about 61 meters (200 feet) away. The magnetic field at the same point of maximum impact would be less
than 200 milligauss, and decreases to less than 6 milligauss at 61 meters (200 feet) away. For No Action
Alternative 2, personnel working within the transmission line right-of-way would be exposed to EMF for
short durations. Since EMF attenuate with distance from the conductors, exposures would be less with
increased distance from the conductors. Because there is still scientific uncertainty about the long-term
effects of EMF, the human health effects of EMF from the proposed facility cannot befully evaluated at this
time.
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5.13 Waste Management

This section discusses the potential effects of construction and operation of the Kentucky Pioneer
|GCC Demonstration Project facility on waste management.

5.13.1 Methodology

The waste management impact analysis consists of an evaluation of the impacts generated by the
construction and operation of No Action Alternative 2 or the Proposed Action. Waste management issues
have been evaluated in the context of handling, storage, transportation, and disposal of solid and hazardous
waste. Specific detailsonwaste generation (e.g., waste volumes and types) will not be known until the plant
isdesigned and operational. Assumptions have been made on the types of wastes expected to be generated
based on wastes typical of other small to medium size power generating facilities.

Potential impacts from No Action Alternative 2 or the Proposed Action are qualitatively assessed.
Todetermineif an action may cause asignificant impact, both the context of the aternativesand theintensity
of theimpact are considered. For actions such as those proposed in this document, the context isthelocally
affected area and significance depends on the effectsin the local area. |mpacts would be significant if the
Proposed Action would permanently affect waste management in the local area

5.13.2 Waste Management Impacts from No Action Alternative 1

Under No Action Alternative 1, DOE would not provide partial funding for thedesign, construction,
and operation of the proposed Kentucky Pioneer IGCC Demonstration Project and the proposed project
would not be constructed. There would be no waste management impacts from No Action Alternative 1.

5.13.3 Waste Management Impacts from No Action Alternative 2

Under No Action Alternative 2, the power island component and transmission line of the Kentucky
Pioneer IGCC Demonstration Project facility would be constructed regardless of whether DOE provides
funding.

During construction of the proposed power island component, small guantities of industrial solid
wastes and hazardous wastes would be generated. KPE would be responsiblefor storage and disposal of all
generated wastes during construction of the proposed facility in accordance with applicable KDEP and
Resour ce Conservation and Recovery Act requirements. The selection of waste disposal facilities has not
been made but there are several solid waste disposal facilities in the State of Kentucky. Since the volume
of solid waste to be generated during construction would be small, it is not expected to affect the life
expectancy of solid waste facilitiesin the area. No impacts from solid waste would be anticipated.

Thestorage and useof fuel, lubricantsand other fluids could create apotential contamination hazard
during construction. Spillsor leaksof hazardousfluids could contaminate soil and groundwater. Theimpact
of leaks and spills would be minimized or avoided by restricting the location of refueling activities and by
requiring immediate cleanup of spills and leaks of hazardous materials.

Oil and diesel fuel would bestoredin clearly marked tanksonsite. Thetankswould be providedwith
secondary containment structures. Construction equipment would be maintained regularly, and the source
of leaksidentified and repaired. Any soil contaminated by fuel or oil spillswould be removed and disposed
at an approved disposal site. Lubricating oils, acidsfor equipment cleaning, and concrete curing compounds
are potentially hazardous wastesthat may be associated with construction activities. Thesewould be placed
in containers within secondary containment structures onsite, and disposed of at alicensed treatment and/or
disposal facility in accordance with local or state regulations and in compliance with the manufacturer’s
recommendations. Paint containers would be tightly sealed to prevent leaks or spills. Excess paint would
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be disposed of consistent with the manufacturer's recommendations and according to applicable
governmental regulations.

Sanitary wastes generated during operation would be treated in the plant wastewater treatment
system. Treated wastewater would be discharged to the Kentucky River in accordance with the site-specific
KPDES permit.

All hazardous and toxic waste generated during construction would likely be disposed of at out-of-
state hazardouslandfillssincethereare no hazardouswaste disposal facilitiesin the State of Kentucky. Only
small amounts of hazardous waste would be generated during construction and no impacts from hazardous
or toxic materials are anticipated.

During plant operations, small quantities of industrial solid wastes would be generated. The
expected waste streamsinclude office garbage, liquid maintenance wastes, wastewater treatment sludge, and
waste oil. Sincethe power island is still in the early planning phase, anticipated annual volumes of wastes
are not yet known. By generating industrial solid waste, the Kentucky Pioneer IGCC Demonstration Project
facility is subject to the provisions of 401 KAR 32.010. Thefacility isrequired to notify KDEP in writing
of its status as a solid waste generator within 30 days after it first generates such wastes. An annual waste
generation report isrequired to be submitted to KDEP pursuant to 401 KAR 32.040. A solid waste permit
is not required since the plant would not dispose of solid waste onsite. Since the volume of solid waste
expected to be generated during operation would be small, no impacts from solid waste are anticipated.

Thequality of both the surface water and the groundwater could be affected in the event of potential
spills or leaks from storage containers of fuel, lubricants, fluids, and chemicals. An SPCC Plan would be
devel oped during the detailed design of the proposed facility in accordance with applicable regulations.

The proposed facility is expected to generate small volumes of maintenance-related hazardous
wastes. All hazardous wastes would be managed in accordance with state and federal hazardous waste
regulations. No hazardous waste would be treated or disposed of onsite, therefore, a state hazardous waste
permit would not be required. Since management of hazardous waste would be in accordance with state and
federal hazardous waste regulations and small volumes of hazardous waste are expected to be generated
during operation of the proposed facility, no impacts from hazardous or toxic materials are anticipated.

5.13.4 Waste Management Impacts from the Proposed Action

The Proposed Action consists of the construction and operation of the gasification island, power
island, and transmission line. It is anticipated that the volume of waste generated from construction of the
Proposed Action would be greater since there are more facilities associated with this action. Wastes
generated during construction and operation of the power island would be similar to those under No Action
Alternative 2 and managed accordingly. KPE would be subject to the same regulations as discussed under
No Action Alternative 2.

Some solid wastein theform of dust fines could be generated in the storage and handling of coa and
RDF. However, the RDF pellets and coal would be shipped to the site in covered or closed containers and
unloaded using acovered conveyor system. Dust control measureswould beanintegral part of theunloading
and handling system. Coal and RDF fineswould be injected into the gasification process, thereby avoiding
separate handling. In addition, unconverted fines and light ash materials from the raw syngas would be
removed using wet scrubbers and reinjected into the gasifier. Therefore, thiswaste stream is expected to be
minimal. The wastes associated with the power facility would be the same as those under No Action
Alternative 2.

TheKentucky Pioneer IGCC Demonstration Project isinherently awaste minimizationfacility. The
facility would minimizewaste by convertinginert ash (primarily coal and RDF) from thegasification process
into vitrified frit, aglassy silica matrix material, and hydrogen sulfide from the sulfur recovery process to
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elemental sulfur. Operation of the gasification component of the Proposed Action would generate vitrified
frit from the quenching of molten slag and elemental sulfur. Frit and recovered e emental sulfur are not
waste streams; rather, they are considered commercial products. Frit, which consists of all the inorganic
materialsfromthefeed, isnonleachableby EPA standards and thus nonhazardous (Schul z 2000; Nagl 2002).

Analysis of gasification processes have found that the slag is not a good substrate for binding organic
compounds so it is usually found to be nonhazardous, exhibiting none of the characteristics of hazardous
waste. Also, because the slag isin afused, vitrified state, it rarely fails Toxicity Characteristic L eachate
Procedure (TCLP) for metals (DOE 2000). KPE expectsthefrit to not only passthe TCLP criteriabut also
the more rigorous TCLP Universal Treatment Standard criteria.

The vitrified frit produced by the gasification process would be marketable. However, if some
portion of thefrit is not readily sold, it would be stored temporarily in covered railcars and/or disposed of
at apermitted industrial solid waste disposal facility as necessary. Recovered sulfur from the gasification
process would also be sold.

Even though water, injected as steam in the gasification process, would be heavily reused and
condensed oils and tar would be refluxed to the gasifier, a small portion of the water used in cooling and
cleaning the syngas would be purged from the system to avoid the accumulation of dissolved salts. This
process wastewater aswell as sanitary wastewater and stormwater would be treated in the plant wastewater
treatment system. Treated wastewater would be discharged to the Kentucky River in accordance with the
site-specific KPDES permit. Solid waste (sludge) from the wastewater treatment, primarily treated salts, is
expected to be nonhazardous. However, operation procedureswould ensurethat all wastes are appropriately
tested and disposed of in an approved landfill. The wastewater treatment process would not include a
sedimentation pond.

Therewould be no waste streams associ ated with the air separation process of the Proposed Action.
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5.14 Cumulative Impacts
5.14.1 Definition of Cumulative Impacts and Methods of Analysis
5.14.1.1 Cumulative Impacts Definition

Evidenceisincreasing that the most significant environmental effectsmay not result fromthedirect
effectsof aparticular action, but from the combination of individually minor effects of multiple actionsover
time (CEQ 1997). The Council on Environmental Quality (CEQ) regulationsimplementing the procedural
provisions of NEPA define cumulative effects as “the impact on the environment which results from the
incremental impact of the action when added to other past, present, and reasonably foreseeablefutureactions
regardlessof what agency (federal or non-federal) or person undertakes such actions’ (40 CFR 1508.7). The
regulationsfurther explain“cumul ativeeffectscanresult fromindividually minor but coll ectively significant
actions taking place over a period of time.”

5.14.1.2 Method of Analysis

The cumulative impacts analysis qualitatively presented in this document is based on the potential
effects of the Kentucky Pioneer IGCC Demonstration Project when added to similar impacts from other
projectsin the region. An inherent part of the cumulative effects analysis is the uncertainty surrounding
actions that have not yet been fully developed. The CEQ regulations provide for the inclusion of
uncertainties in the EIS analysis and state that “when an agency is evaluating reasonably foreseeable
significant adverse effects on the human environment in an EIS and there is incomplete or unavailable
information, the agency shall always make clear that such information islacking” (40 CFR 1502.22). The
CEQ regulations do not state that the analysis cannot be performed if the information is lacking.
Consequently, the analysis contained in this section includes what could be reasonably anticipated to occur
given the uncertainty created by the lack of detailed investigations to support all cause and effect linkages
that may result from the proposed project, and the indirect effects related to construction and long-term
operation of the facility.

In the previous resource descriptions and impacts analysis, Chapter 4, Affected Environment, and
Chapter 5, Environmental Impacts, the potential environmental effects of No Action Alternative 2 and
Proposed A ctionwereeval uated with respect to existing conditionsor “ background.” Thistakesinto account
past actions within and in the vicinity of the Kentucky Pioneer IGCC Demonstration Project. Therefore,
discussions in this section will center on the potential effects of recently completed and reasonably
foreseeable future actionsin the ROIs. Because cumulative impacts accrue to resources, it isimportant that
the analysis of impacts focus on specific resources or impact areas as opposed to merely aggregating all of
the actions occurring in and around the proposed project and attempting to form some conclusionsregarding
the effects of the many unrelated actions. Narrowing the scope of the analysis to resources where thereis
alikelihood of reasonably foreseeable impacts accruing supports the intent of the NEPA processwhichis
“to reduce paperwork and the accumulation of extraneous background data; and to emphasize redl
environmental issuesand alternatives’ (40 CFR 1500.2[b]). Each resource analyzed hasits own geographic
boundary and the timeframe is assumed to equal the 20-year life expectancy of the proposed project.

The following existing and proposed facilities, operations, and activities may add to the potential
cumulative impact of the proposed project:

1 EKPC ownsand operatesthree 80 MW gasturbines 0.8 kilometers (0.5 miles) west of the proposed
site. Transmission linesare associated with theseturbines. A fourth 80 MW unitiscurrently under
construction. Each of these units are peaker units and only operate for limited timeframes during
periods of peak electricity demand.
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2. EKPC isproposing toinstall and operate an additional (fifth unit) 80 MW unit near the site of the
proposed project. Associated with thisunit is a proposed 138-kV electric transmission line. The
new transmission line is approximately 19.3 kilometers (12 miles) in length and will require a 30
to 45 meter (100 to 150 foot) wide right-of-way. The proposed route for the electric transmission
line extends from EKPC’s J.K. Smith Plant in a southwesterly direction paralleling an existing
electrical transmission line for approximately 4.8 kilometers (3 miles) when it then turns more
southerly to connect to an existing electric substation in Madison County, Kentucky. EKPC has
indicated that two more 80 MW units may also be installed at this site in the near future. These
facilities would also be peaker units.

3. As discussed in Chapter 3, the low margin of transmission capacity upon completion of the
proposed project, aswell asthe addition of up to four new 80 MW units near the site, would trigger
the need for further expansion of the transmission system in the near future. Based on recent
system expansions completed in the area, it is expected that EKPC would install additional
transmission lines from the J.K. Smith Site to each of the following locations; the Spencer Road
Substation in Montgomery County; the Avon Substation in Fayette County; and the Lake Reba
Substation in Madison County. EKPC has indicated that a new 345-kV transmission line may be
built from the J.K. Smith Siteto the Avon Substation soon after the proposed project is compl eted.
Design planshaveyet to bedevel oped for any additional transmissionlines. Other possible, though
lesslikely, system expansionswithin the 20-year life span of thisproject includetransmission lines
from the J.K. Smith Site to each of the following locations; the Stanton Substation in Powell
County, the Maggard Substation in Maggoffin County, and the Brodhead Substation in Rockcastle
County.

4, Thepopulation projectionsfor theyears 2000 through 2010indi catethat in the socioeconomic ROI,
comprised of Clark, Fayette, and Madison Counties, population will continue to grow, increasing
by approximately 4.4 percent.

5.14.2 Summary of Potential Cumulative Impacts

Thefollowing resource analysisindicatesthat future potential cumulativeimpacts contributed to by
the Kentucky Pioneer IGCC Demonstration Project are additive in some resources areas. The proposed
proj ect would contributeto the overall economic and popul ation growthinthearea. Projectionsfor theyears
2000 through 2010 indicate that in the socioeconomic ROI, comprised of Clark, Fayette, and Madison
Counties, population will continue to grow, increasing by approximately 4.4 percent during the period.
Therefore, pressure will continue to be exerted on al resource areas. The 20-year operation period for the
Kentucky Pioneer IGCC Demonstration Project would require approximately 120 workerswho are expected
toresideinthe ROI. Thiswill provide additional employment opportunitieswithin thelocal areaand would
indirectly contribute to the creation of an additional 270 jobs in the ROI.

The ROI for cumul ative effectsto aesthetic and scenic resourcesisthe viewshed, which isthe broad
area that would be able to view the Kentucky Pioneer IGCC Demonstration Project facilities and the
associated electrical transmissionline. Theviewshed areaisdetermined largely by topographic and distance
constraints.  The Kentucky Pioneer IGCC Demonstration Project would have an aesthetic and scenic
cumulative impact. The J.K. Smith Site currently contains three 80 MW CTs, with afourth unit currently
under construction, approximately 0.8 kilometers (0.5 miles) west of the proposed project site. Cumulative
visual impacts would occur with the addition of the proposed facility and the other reasonably foreseeable
proj ects discussed previously. Thesitewould appear as more of anindustrial type setting with the dominant
feature being the Kentucky Pioneer IGCC Demonstration Project’ s gasifier facilities. The construction of
three more 80 MW CTs near the three existing CTs and the addition of increased transmission capacity in
theform of transmission lineswould drastically changethe proposed site’ sappearance. The dominant visual
features of the project, the two gasifier facility stacks, would be seen as far away as Winchester, which is
13.4 kilometers (8.3 miles) to the northeast. Other construction in the area of the plant would also present
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a cumulative impact to visual resources, though no reasonably foreseeable projects contain a feature as
dominant as the gasifier stacks associated with the Proposed Action.

The Kentucky Pioneer IGCC Demonstration Project would permanently remove the approximately
4.8 hectares (12 acres) of land required for the facility from other uses while the facility isin use. The
construction of other CTsby EKPC near the site would al so require the all ocation of land for the structures,
removing further tracts from other use. Based on the construction of other CT units at the J.K. Smith Site,
each new CT unit foundation would require an area of approximately 6.1 meters (20 feet) by 30.5 meters
(100feet). Transmission linesnear thefacility haveatypical right-of-way of 30.5t0 45.7 meters (100 to 150
feet) and each new transmission line constructed would require a similarly sized right-of-way. The
reasonably foreseeabl e cumulativeimpactsto land use woul d be dependent upon the amount of development
at the JK. Smith Site, but the general result would be that more land would be required for facility and
electrical generation development. The amount of development at the J.K. Smith Site should not present a
concern to other potential uses of theland asthe entire 1,263 hectare (3,120 acre) siteis privately owned by
EKPC. Future cumulativeimpactsto soilswould comefrom further disturbances dueto the construction and
operation of the aforementioned reasonably foreseeable facilities; however, thisalso isnot aconcern asthe
entire JK. Smith Site was disturbed during theinitial phases of the discontinued J.K. Smith Power Station
development in the early 1980s.

The cumulative land use impacts would also impact ecological resources within the region. The
amount of land lost due to development is equivalent to the amount of vegetation and habitat |ost to species
inthearea. All impactsto ecological resourceswould be additive and would increase with potential future
development. Pressuresto find new food sources and habitats will increase as species |ose more habitat to
development in theregion. The competition for the remaining habitat would increase as more facilitiesand
transmission lines are constructed throughout the J.K. Smith Site. Thermal plume effects could include
mortality of benthic organisms in the local area of the discharge port. Subsequently, a shift in species
popul ationsor lack of recolonization of the affected |ocation could result. Shouldthisoccur, theresult would
be cumulative with the impacts generated by other thermal plume discharges within the Kentucky River.

Thethree CTs currently present within the boundaries of the J.K. Smith Site withdraw water from
the Kentucky River at arate of 1.8 MLD (468,000 gallons per day) during operation. Asstated before, these
units only operate for brief timeframes during periods of peak system demand, therefore they are not
withdrawing water from the Kentucky River on a continual basis. The fourth CT unit, currently under
construction, and the proposed fifth CT unit would al so operate during peak demand periodsand would each
withdraw water from the Kentucky River at arate of approximately 547,000 liters per day (144,000 gallons
per day) of full operation. The potential sixth and seventh CTswould most likely have water withdrawal
rates similar to those of the fourth and fifth units. The proposed Kentucky Pioneer IGCC Demonstration
Project would withdraw 15.2 MLD (4 MGD) from the Kentucky River on acontinual basis. The cumulative
withdrawal from the Kentucky Pioneer IGCC Demonstration Project facilities and all seven existing and
reasonably foreseeable CTs operating at full capacity would be approximately 19.2 MLD (5 MGD) of
operation. The average daily flow of the Kentucky River is calculated at 12.9 billion liters per day (3.4
billion gallons per day) near the water intake fixturefor all facilitieson the J.K. Smith Site. The cumulative
withdrawal of al facilities operating full-time at the J.K. Smith Site would be less than 0.15 percent of the
average flow of the Kentucky River and would have little impact on water levelswithin theriver itself. No
wastewater datais currently available for the existing, proposed, and reasonably foreseeable CT units. Any
wastewater generated by these peaker units, however, would bein limited quantitiesfor brief periodsof time
and would be treated in a similar fashion as wastewater generated by the Kentucky Pioneer IGCC
Demonstration Project facility. Cumulative wastewater emissionsfrom the entire J.K. Smith Sitewould be
nearly equivalent to the levels presented in Section 5.8.

The future growth of the region would also contribute cumulative impacts to water resources. The
population for the socioeconomic ROI is expected to grow by approximately 4.4 percent, or 15,000
individuals, over the next 10 years. Additional water would be withdrawn from and additional treated
wastewater discharged to the Kentucky River to provide resources for the growing population within the
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ROI. Though the exact levels of withdrawal and discharge are not presently known, the additional use of
water in the Kentucky River would increase the overall cumulative impact to water resourcesin the project
area.

EKPC currently operates three 80 MW CTs at a site adjacent to the Kentucky Pioneer IGCC
Demonstration Project site. A fourth CT isunder construction at that site, and aproposed fifth CT isin the
project approval stage. All CTs operate as peaking units using natural gas as the primary fuel and fuel il
asabackup fuel. At present, the existing CTs operate for about 500 hours per year. Emissions from each
CT are estimated to be 5 kilograms (11 pounds) per hour for reactive organic gases (ROG), 54.5 kilograms
(120.2 pounds) per hour for NO,, 27.3 kilograms (60.1 pounds) per hour for CO, 15.47 kilograms (34.1
pounds) per hour for SO,, and 205 kilograms (5.5 pounds) per hour for PM,,. If seven peaking CT unitsare
eventually constructed at the EKPC site and were to operate concurrently, their emissions would be 35
kilograms (77 pounds) per hour for ROG, 381.7 kilograms (841.4 pounds) per hour for NO,, 198.8 kilograms
(420.7 pounds) per hour for CO, 108 kilograms (238.5 pounds) per hour for SO, and 13 kilograms (28.5
pounds) per hour for PM,,. By comparison, emissions from the proposed Kentucky Pioneer IGCC
Demonstration Project are estimated to be 6.6 kilograms (14.6 pounds) per hour for ROG, 111.7 kilograms
(246.2 pounds) per hour for NO,, 81.7 kilograms (180.1 pounds) per hour for CO, 51 kilograms (112.5
pounds) per hour for SO,, and 22.4 kilograms (49.4 pounds) per hour for PM .

During hours of concurrent operation for the seven EKPC peaking CT units and the Kentucky
Pioneer IGCC Demonstration Project, cumul ative power plant emissionsfromtheJ.K. Smith Siteareawould
increase by the following percentages compared to emissions from the proposed project alone: 14 percent
for ROG, 342 percent for NO,, 234 percent for CO, 212 percent for SO,, and 11 percent for PM,,. The
dispersion modeling analysis for the Kentucky Pioneer IGCC Demonstration Project (Table 5.7-3) showed
that maximum downwind pollutant concentrationsfrom the proposed project woul d belessthan 3.25 percent
of the relevant state and federal ambient air quality standards. In most cases, the maximum pollutant
concentrations are less than 1 percent of the relevant standards. Even year-round continuous operation of
the seven EKPC peaking CT unitsin combination with the proposed project would not increase cumulative
maximum modeled pollutant concentrations to increments of more then afew percent of the relevant state
and federal ambient air quality standards.

The mgjority of the workforce for the construction and operation of the Kentucky Pioneer IGCC
Demonstration Project is expected to reside within the three-county ROI established in Section 4.3. The
construction workforce for all other reasonably foreseeabl e projects near the project site would also reside
within this ROI. The construction and operation of the Kentucky Pioneer IGCC Demonstration Project
facility, as well as the construction of the proposed fifth and potential sixth and seventh CT units and all
potential transmission lineswould increase traffic on the roadwaysthroughout the ROI. Thejobsindirectly
created by these projects and the growing population in the ROI would lead to more vehicle trips taken per
day throughout the ROI. Cumulative impactsto traffic and transportation may occur throughout the ROI in
the form of minor increases in traffic congestion, especialy during rush-hour time periods.

In response to Kentucky Executive Order 2001-771: Relating to the Establishment of a Moratorium
on Permits for New Power Plants, the Kentucky Natural Resources and Environmental Protection Cabinet
issued A Cumulative Assessment of the Environmental |mpacts Caused by Kentucky Electric Generating
Unitson December 17, 2001. Thereport addressesthe potential cumul ativeimpacts of 22 recently permitted
plants, including the K entucky Pioneer | GCC Demonstration Project, in addition to the 34 el ectric generating
units currently in operation in Kentucky. The analysis presented in the report draws similar conclusionsto
those presented throughout this EIS, though the conclusions are not as exhaustive asthose discussed in this
document. Thereport alsoincludesanumber of recommendationsregarding state environmental requlations
that, if implemented, woul d mitigate many of the cumulativeimpactsfrom power plantsthroughout the state.

Thecumulativelifetimecancer risk from the Proposed Action and current and future actionsisbased
ontheincremental risksfrom the Kentucky Pioneer IGCC Demonstration Project and the operation of seven
peaking CT units at the J.K. Smith Site. In estimating the cancer risk associated with the seven peaking CT
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units at the site, it was assumed that each unit would be operated for a maximum of 2,500 hours per year.
For the Proposed Action, most of that risk is attributable to potential dioxin/furan exposure (which may be
over estimated by the extrapolation procedures used in the analysis). As aresult, these incremental cancer
risks are very conservative estimates based on continuous exposure to hazardous pollutant emissionsfor 70
years at the location of maximum annual average downwind impact, which is within the boundaries of the
J.K. Smith Site. Table5.14-1 contains the annual emissions and lifetime cancer risk for the three operation
scenarios. No datawere available for estimating dioxin/furan emissions for the peaking units and there is
no basis for making either direction emission estimates or extrapol ations from the Kentucky Pioneer IGCC
Demonstration Project data. The contribution of dioxin/furan emissionswould haveresultedinanincreased
lifetime cancer risk from this source. However, the assumptions and the level of conservatism included in
the modeling analysis probably account for the lack of data on dioxin/furans. Even at 2,500 hours of
operation of the seven CT units, the additional cancer risk contribution would be small. Cumulative
estimated lifetime exposurerisk for the Proposed Action and current and future actionsis approximately the
samerisk estimated for the Proposed Action (5.0E-05). Cumulativelifetime cancer risk for off-sitelocations
would be much less than (5.0E-05) and further decrease with distance from the proposed project area
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Table5.14-1. Lifetime Cancer Risk for Maximum Hazardous Air Pollutant Concentrations from EKPC Units
Estimated Maximum Annual Average Lifetime Cancer Risk (chances per million)

Hazardous Air Concentration (micrograms/cubic meter) at locations of maximum impact if each
Pollutant Annual Emissions (tons per year) if each EKPC Unit is operated for EKPC unit is operated for

500 hours 1,500 hours 2,500 hours 500 hours 1,500 hours 2,500 hours 500 hours 1,500 hours 2,500 hours

per year per year per year per year per year per year per year per year per year
Arsenic 0.0014 0.0041 0.0069 4.75E-06 1.43E-05 2.38E-05 0.001167 0.003501 0.005835
Benzene 0.0204 0.0613 0.1022 1.37E-05 4.11E-05 6.85E-05 0.000041 0.00124 0.000207
Beryllium 0.0000 0.0001 0.0002 1.34E-07 4.02E-07 6.70E-07 0.000018 0.000055 0.000092
Cadmium 0.0006 0.0018 0.0030 1.65E-06 4.95E-06 8.25E-06 0.001130 0.003391 0.005652
Chromium 0.0014 0.0041 0.0069 4.67E-06 1.40E-05 2.34E-05 0.040008 0.120025 0.200041
Formaldehyde 0.8366 2.5099 4.1831 5.64E-04 1.69E-03 2.82E-03 0.000419 0.001257 0.002094
Lead 0.0018 0.0053 0.0088 6.88E-06 2.06E-05 3.44E-05 0.000031 0.000094 0.000157
Manganese 0.0991 0.2973 0.4955 3.52E-04 1.06E-03 1.76E-03 NA NA NA
Mercury 0.0002 0.0005 0.0008 5.89E-07 1.77E-06 2.95E-06 NA NA NA
Nickel 0.0006 0.0017 0.0029 1.98E-06 5.94E-06 9.89E-06 0.000029 0.000088 0.00147
Selenium 0.0031 0.0094 0.0157 1.03E-05 3.09E-05 5.16E-05 0.000082 0.000247 0.000412
MAXIMUM CUMULATIVE INDIVIDUAL LIFETIME CANCER RISK (chances per million): 0.042927 0.128782 0.21437

Note: 1 Annual emissions for the EKPC units estimated from AP-42, Chapter 3.1 data

2 Emission estimates assume a mix of 90% natural gas and 10% fuel oil on a heat input basis. Estimated heat input rate of 727 MMBTU/hr per unit,
combined heat input rate of 5,017 MMBTU/hr, typical rating per unit of 80 MW.

3Maximum downwind annual average pollutant concentrations scaled from the modeling analysis of the Kentucky Pioneer IGCC Demonstration
Project facility.

4No data available for estimating dioxin/furan emissions for the peaking units and there is no basis for making either direction emission estimates or
extrapolations from the Kentucky Pioneer IGCC Demonstration Project data.

® Lifetime cancer risk estimates assume 70 years of exposure at the location of maximum downwind concentration.
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5.15 Unavoidable Adverse Impacts

This section summarizes potential unavoidable adverse environmental effects associated with the
activitiesanalyzed in thisEIS. Unavoidable impacts are those that would occur after implementation of all
feasible mitigation measures. For thisEIS, suchimpactswereidentified for cultural resources, aesthetic and
scenic resources, water resources, ecological resources, and traffic and transportation.

5.15.1 Cultural Resources

The Proposed Action involves the construction and operation of the Kentucky Pioneer IGCC
Demonstration Project facility, a project that would affect approximately 121-hectares (300-acres) within
the J.K. Smith Site. Because of previous cultural resource investigations and site disturbance, impactsto
cultural resources appear to be negligible. However, a potential for subsurface discoveries of cultural
materials always exists.

Ground disturbance has the potential to affect archaeol ogical, traditional, and paleontol ogical sites
located beneath recent sediments. Alteration in the setting of a traditional, archaeological, or historic
resource through the introduction of additional noise, pollution, contamination or lighting may adversely
affect archaeol ogical, historic, and traditional resourceslocated withintheproject’ s Areaof Potential Effect.

5.15.2 Aesthetic and Scenic Resources

Construction of the Kentucky Pioneer IGCC Demonstration Project facility would result in ground
disturbance and a changein the visual setting at the site. The facility stacks would be visible from the city
of Winchester, over 13 kilometers (8.1 miles) from the project site. Soil erosion could occur during the
construction of the facility, as well as the release of fugitive dust particles that might temporarily affect
visibility inlocalized areas. However, erosion and dust control measureswould beimplemented to minimize
impacts.

5.15.3 Water Resources

Asaresult of construction and operation, minor unavoidabl e adverse impacts would occur because
of an increase in water consumption. However, water consumption would be limited by a site-specific
permit.

5.15.4 Ecological Resources

The Proposed Action would disturb approximately 121 hectares (300 acres) within the J.K. Smith
Siteto construct the proposed facility and support infrastructure. Theentire project areahasbeen previously
disturbed. Because the land and habitat have been previously disturbed within the project boundaries, a
negligibleimpact in biodiversity and wildlife habitat would occur. Constructionwould haveaminor adverse
impact on small, less mabile, mammals during project site clearing and mobilization activities. Birdsinthe
proj ect siteareawould move away from the construction activitiesto adjacent similar habitat withinthe J.K.
Smith Siteor offsite. Impactsfrom transmission lineson ecological resourceswill be addressed in aseparate
NEPA analysis being prepared by the Rural Utility Service. The operation of the proposed facility would
increase human presence, night lighting, and noise. Potential exposureto air emissionsto plant and animal
species within the J.K. Smith Site and in the adjacent surrounding areas may increase due to the operation
of the Kentucky Pioneer IGCC Demonstration Project.
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5.15.5 Traffic and Transportation

Traffic on arearoads around the site would increase as aresult of construction and operation dueto
the additional workersand machinery. Traffic would be heavy at the intersection of Kentucky Highway 89
and the site access road during the construction of the facility. Should raw materials be supplied by trucks,
traffic conditions around Trapp would experience adverse impacts due to heavy truck traffic.
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5.16 Relationship Between Short-Term Use of the Environment and
the Maintenance and Enhancement of Long-Term Productivity

The construction and operation of the proposed Kentucky Pioneer IGCC Demonstration Project
would have an impact on the environment for at least as long asthe plant isin operation. The land taken for
the project would be lost from future devel opment during the period that the land is used as a power plant.

The proposed plant would be consistent withlocal, state, and federal plansand permits. Theseplans
are based on planning efforts that recognize the need for orderly growth and power service demandswithin
the context of past, present, and future development. The short-term impacts and use of resources for the
proposed plant also would be consistent with the maintenance and enhancement of long-term productivity
for the State of Kentucky and the EKPC J.K. Smith Site.
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5.17 Irreversible and Irretrievable Commitments of Resources

Implementation of the proposed Kentucky Pioneer IGCC Demonstration Project would involve a
commitment of natural, physical, human, and fiscal resources. Land usedinthe construction of the proposed
facility would be considered an irreversible commitment during the time period that the land is used as a
power plant. However, if greater need arises for the use of the land or if the plant is no longer needed, the
land could be converted to another use. At present, there is no reason to believe such a conversion would
be necessary or desirable.

As stated in Section 3.1.1, KPE will not begin detailed design of the proposed project, including
layout and flowsheet information, until the project financing is finalized. The applicant has, however,
provided rough general estimates of quantities of materials required for the construction of the gasification
island facilities. The estimates are asfollows: steel - 160,000 tons; concrete - 145,000 tons; pipe - 140,000
tons; and wire - 100,000 tons. These materials would be used for plant construction and are generally
considered to beirretrievable. Nonrenewable, and thereforeirretrievable, natural resources would also be
required for construction; however, the quantity of material has yet to be determined. The construction of
the facility would require the employment of 600 workers during average periods and as many as 1,000
workers during peak periods. Thisuse of labor is also considered acommitment of irretrievable resources,
asthese workerswould not be ableto work in other capacities while employed on the construction site. The
only one of these resources considered to be in short supply in the region islabor, given the relatively low
unemployment rate of 2.2 percent. Asdiscussed in Section 5.3, this limitation would be overcome by the
temporary nature of construction work itself and the addition of new labor to the regional supply, both
through individuals becoming an age in which they are eligible for work and an influx of individualsto the
ROI. Constructionalsowould requireasubstantial one-timeexpenditureof federal fundsaspart of the Clean
Coa Technology Program, which are retrievable by a repayment plan based on future licensing and
commercialization of the demonstrated technologies.

Operation of the facility would also require acommitment of irretrievable resourcesin the form of
thegasifier feedsand labor. Thegasifier requiresfeedsof 2,268 metric tons (2,500 tons) per day each of coal
and RDF pelletsand 127 metric tons (140 tons) per day of limestone, all of whichwould beirretrievable once
the syngas has been created. The waste products from the gasification, including the sulfur, frit, and ash,
would be marketable and would introduce a new resource to the region. The labor commitment would be
120 workers for the 20-year operational life expectancy of the facility. Though labor isin limited supply,
it is expected that these 120 jobs would be filled by available labor resources within the ROI. The raw
materials required to feed the gasification unit are not considered to be in short supply and their use would
not have an adverse effect on the operation of the facility.

The commitment of these resourcesis based on the concept that businesses, residents of the service
area, commercial users of power, and the federal government would benefit from the improved quality of
service associated with the new plant. These benefits would consist of improved service to meet existing
and proposed demands, the results of the demonstration phase for burning coal cleanly, and a greater
availability of quality services, which are anticipated to justify the commitment of these resources.
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5.18 Mitigation

An overview of planned mitigation measures for the proposed activities outlined in this EIS is
presented below. These measures address both direct and indirect impacts to the environment from the
construction and operation of the Kentucky Pioneer IGCC Demonstration Project that could remain after
application of designfeaturesand operating practicesrequired by permits. Mitigation measuresfor resources
not discussed in this section have been determined to be unnecessary.

5.18.1 Cultural Resources

During construction thereisthe possibility of encountering deeply buried archaeol ogical resources
including human remains. To minimize the potential adverse effects to unanticipated discoveries during
construction, basicinformationwill be provided to workersinvol vedinground disturbing activitiesregarding
the recognition of archaeological resources and Native American cultural items and the procedures to be
followed upon discovery. The construction contractor will be required to assure that discovery procedures
areimplementedinall applicablecases. These proceduresaddresstheresponsibilitiesunder 36 CFR 800.13,
43 CFR 10.4, Section 3(d)(1) of the Native American Graves Protection and Repatriation Act (NAGPRA)
and the State of Kentucky historic preservation and burial laws. Discovery procedures are summarized
below, but should be addressed in detail in the SHPO consultation.

Should human remainsbediscovered, thelocal coroner and law enforcement agency must benotified
immediately. If theburialsareidentified asbeing Native American, NAGPRA regulationsmay beapplicable
and DOE should be notified. Immediately after the discovery, construction in the area will cease. An
evaluation will be made by aqualified archaeol ogist regarding the extent of the construction exclusion zone.
Construction will not resume in the areauntil directed by the archaeologist. 1n compliance with applicable
state and federal laws, notification of other agencies, Native American groups and/or the SHPO may be
reguired prior to removal and for a determination of the party that has alegitimate claim to the remains.

In the event that archaeological resources are discovered after the project has begun, a qualified
archaeologist will be notified and all construction in the vicinity of the discovery will cease. Anevaluation
will be made regarding the extent of the construction exclusion zone and construction will not resumein the
area until directed by the archaeologist. DOE and the SHPO will be notified. For expediency’s sake, the
newly discovered property will be considered eligiblefor the NRHP (as stipulated in 36 CFR 800.13[c]) and
a treatment plan will be developed to mitigate any adverse effects. However, if the property is clearly
ineligible, and there is agreement with this determination by the representative of DOE and the SHPO, the
property will be considered not eligible and would not be subject to further consideration.

5.18.2 Aesthetic and Scenic Resources

Short-term visibility impacts from fugitive dust during construction activities would be minimized
using standard dust control measures such as watering.

5.18.3 Geology

Potential soil erosion in the areas of ground disturbance would be mitigated through minimizing
areas of surface disturbance and by utilizing construction engineering measures in accordance with permit
requirements. Additional mitigation is not anticipated to be necessary.

5.18.4 Air Resources
Emission control requirements (equipment design requirements and operational procedures

reguirements) for the proposed project will be established by the Kentucky Division for Air Quality and the
EPA as part of the PSD Permit Approval process. Emission controls proposed as part of the PSD Permit
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Application include enclosed storage of raw materials; fabric filters on limestone storage silos; covered
conveyors for raw material transfer; drift eliminators on the cooling tower; and steam injection or other
combustion controls on the gas turbines. During construction activities, fugitive dust would be minimized
using standard dust control measures such as watering. Covered railcars should also be implemented to
minimize fugitive dust from coal and RDF pellet transport to the site.

5.18.5 Water Resources and Water Quality

Potential water resources and water quality impacts would be minimized by pretreatment in a new
wastewater treatment facility and by theissuance of permitsfor compliancewith water usage and wastewater
discharge. Thesefederal- and state-issued permitswould specify site-specific criteriato be met to minimize
potential impacts. Thefacility would be designed to minimize water usage, and any discharges would have
to comply with national and state wastewater and stormwater discharge permits. Therefore, no additional
mitigation measuresare anticipated to be necessary. KPE will ceasewater withdrawalsif drought conditions
warrant or if requested by the state.

5.18.6 Ecological Resources

Post-construction mitigation landscaping would consist of acontrol program for nonnativeinvasive
plant species such as nonnative thistles, fescue, and mustard. The site would be revegetated with ablend of
native grasses and forbs. Grasses could include Big Bluestem, Indian Grass, or Switchgrass and forbs such
as Blazing Star, Purple Coneflower and Cardinal Flower. Due to the height of the emissions stacks, the
Federal Aviation Administration will require stack lighting. To minimize bird strike mortality, the USFWS
has developed a set of voluntary recommendations for tower siting, construction, operation, and
decommissioning. The gasifier stacks lighting system would be designed in consideration of USFWS
recommendations.

5.18.7 Noise

Mitigation measuresnecessary to minimizenoiseimpactswould beimplemented. Buildingshousing
the gasturbine units should be designed to ensure asubstantial reduction in noise transmitted to the outside.
A reduction of gas turbine noise to 95 dBA or less, adjacent to the outside of the building, should be
considered as abasic design requirement. In addition, the building housing the gasifiers should be designed
to ensure asignificant reduction in noise transmitted to the outside. A reduction of gasifier noiseto 65 dBA
or less, adjacent to the outside of the building, would be considered a basic design requirement.

5.18.8 Traffic and Transportation

The majority of the traffic impacts would be experienced during the construction phase with minor
impacts experienced during the operation of the Proposed Action. The main traffic concerns requiring
mitigation are the intersection of the site access road and Kentucky Highway 89 and the access road itself.
The addition of turning lanes and atraffic signal would assist in regulating traffic flows at the intersection.
Any changesto Kentucky Highway 89 should be made in conjunction with the 7" District of the Kentucky
Transportation Cabinet. Tofacilitatetrafficinand out of the project site, the accessroad should be widened
to four lanes or directional controls should beimplemented. Directional controlsrefer to having both lanes
travel in the same direction during peak usage of theroad. Appropriate warning signs should be put in place
if this method is adopted. Aside from scheduling rail deliveriesin coordination with other main rail line
traffic, no mitigation is required for rail transportation.
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5.19 Environmental Justice

Pursuant to Executive Order 12898, Federal Actionsto Address Environmental Justicein Minority
Populations and Low-Income Populations (59 FR 32), this section identifies and addresses any
disproportionately high and adverse human health or environmental effects on minority or low-income
populations from activities described in previous sections of the EIS.

5.19.1 Methodology

Environmental justice guidance developed by the CEQ defines “minority” asindividuals who are
members of the following population groups: American Indian or Alaskan Native, Asian or Pacific Islander,
Black, or Hispanic (CEQ 1997). Minority populations are identified when either the minority population of
the affected area exceeds 50 percent or the percentage of minority population in the affected area is
meaningfully greater than the minority population percentage in the general population in the surrounding
area or other appropriate unit of geographical analysis. Low-income populations are identified using
statistical poverty thresholdsfrom the Bureau of Census. The current threshold was defined in 2000 as 1999
income lessthan $17,463 for afamily of four. The threshold applicablefor thisanalysiswasdefined in 1990
as 1989 income less than $12,674 for afamily of four.

Environmental justice impacts become issues of concern if the proposed activities result in
disproportionately high and adverse human health and environmental effects to minority or low-income
populations. All resource areas analyzed in this EIS have been included in the environmental justice
analysis. Whileimpactsfrom the majority of the resource areas can be measured by proximity to the project,
special attention must be givento the effectson human healthinlocal communities. Disproportionately high
and adverse human health effects are identified by assessing these three factors to the extent practicable:

Whether the health effects, which may be measured in risks or rates, are significant (as defined by
NEPA) or above generally accepted norms. Adverse health effects may include bodily impairment,
infirmity, illness, or death.

Whether therisk or rate of exposureto aminority or low-income population to an environmental hazard
issignificant (as defined by NEPA) and appreciably exceeds or islikely to appreciably exceed therisk
or rate to the general population or other appropriate comparison group.

Whether health effectsoccur inaminority or low-income popul ation affected by cumulative or multiple
adverse exposures from environmental hazards.

The environmental impacts from any project are highly concentrated at the actual project site and
tend to decrease as distance from the project siteisincreased. Due to this relationship, the environmental
justice analysis examines smaller geographic regions around the project site for which statistical data is
available. Theareaanayzed for environmental justice (except for economic environmental justiceimpacts)
has no relation to, nor should be in any way mistaken for the three-county ROI established for the
socioeconomic analysis. By nature the economic impacts associated with aproject occur over awider area.
See Section 4.3, Socioeconomics, for further discussion.

Datafor al statistical categories required for the environmental justice analysis has not been made
available from the 2000 Census, therefore, this assessment utilizes counts from the 1990 Census. The 1990
Censusdatareflectssocial and economic conditionsfrom 1989, thelast full year beforethe censuswastaken.
Clark County, Kentucky, the location of the proposed facility, was divided into six census tracts during the
collection of datain 1990. The proposed facility would be located near the center of Census Tract 0204, in
the southeastern corner of the county (Figure 5.19-1). Census Tract 0204, which covers 218.3 sguare
kilometers (84.3 square miles), is the smallest geographic region for which demographic data is available.
Though theenvironmental impactsassociated with the alternativesanalyzed in thisEl Swoul d be spread over
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larger geographic areas, they would be concentrated in Census Tract 0204. Table5.19-1 showsthe minority
and low-income populations for Census Tract 0204 and also presents the data for consecutively larger
geographic areas, Clark County, the ROI, and Kentucky, as a comparison.

Table5.19-1. Comparison of Minority and Low-Income Populations for
Geographic Areas Associated with the Proposed Facility

Census Clark Socioeconomic
Tract 0204 County ROI Kentucky
White 100.0% 94.0% 87.2% 92.0%
Black 0.0% 5.5% 11.1% 7.1%
American Indian, Eskimo, or Aleut 0.0% 0.3% 0.2% 0.2%
Asian or Pacific Idander 0.0% 0.1% 1.3% 0.5%
Other Race 0.0% 0.1% 0.3% 0.0%
Hispanic 0.0% 0.3% 0.9% 0.6%
L ow-Income 19.3% 17.7% 15.9% 19.0%

Note: Persons of Hispanic Ethnicity may be of any race.
Source: Census 1990, Census 1995.

Compared to established national averages, Kentucky hasalow minority popul ation throughout the
state. Though the Socioeconomic ROI has higher minority populationsthan therest of the state, the majority
of the minority populations are in Fayette and Madison Counties. Clark County has comparatively fewer
minority residents than the rest of Kentucky. The 1990 Census counts for Census Tract 0204, whichisthe
areasurrounding the project site, indicatesthat no members of minority populationslive near the project site.
The 1990 Census count for Census Tract 0204 shows that all 2,770 residents indicated their race as white
(Census 1990). Based on historic population trendsin theregion, it isexpected that thelittle, if any, change
has occurred to the racial composition of Census Tract 0204 in the past decade. Sinceit islikely that no
members of minority populations are present within Census Tract 0204, no environmental impacts would
disproportionately affect any minority residents, and no environmental justice issues would occur with
respect to members of minority populations.

The national percentage of people considered low-income, which is below the established poverty
level, in 1989 was 12.8 percent (Census 2000b). Comparatively, the percentage of Kentuckians considered
low-income in 1989 was much higher, at 19.0 percent. The ROI and Clark County had lower rates of low-
income individuals than the state; however, they were still significantly higher than the national average.
The table indicates that Census Tract 0204, with arate of 19.3 percent, contains a disproportionately high
population of low-income individuals.

By 1995, the national percentage of individual sbelow the poverty line had increased to 13.8 percent
(Census 2000b) while the percentage for Clark County had decreased to 15.3 percent (KDPH 2000). This
indicatesthat the percentage of low-income populationin Clark County, though still higher than the national
average, is becoming more in line with other areas of the country. Thistrend can be applied to the census
tractscomprising Clark County. Though dataisnot availablefor Census Tract 0204 for 1995, alow-income
percentage of 16.8 percent can be inferred based on the available county data (KDPH 2000; Tracts 1990).

5.19.2 Environmental Justice Impacts from No Action Alternative 1

Under No Action Alternative 1, DOE would not provide cost-shared funding for the proposed proj ect
and no new facilities would be constructed at the proposed project site. Therefore, no disproportionately
high or adverse human health effects would be generated and, thus, no environmental justice issues would
result.
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5.19.3 Environmental Justice Impacts from No Action Alternative 2

Under No Action Alternative 2, DOE would not provide cost-shared funding for the proposed
project; however, KPE, would construct and operate the power island and all associated facilities with a
natural gas feed. As shown in the respective resource analyses contained in this chapter, including
Occupational Health and Public Safety, no high or adverse human health or environmental impacts would
be experienced at or outside the project site under this alternative. Therefore, no environmental justice
concerns are raised by this alternative.

5.19.4 Environmental Justice Impacts from the Proposed Action

Under the Proposed Action, DOE would provide cost-shared funding for the design, construction,
and operation of the Kentucky Pioneer IGCC Demonstration Project and all associated facilities. Asshown
in the respective resource analyses contained in this chapter, including Occupational Health and Public
Safety, no high or adverse human health or environmental impacts would be experienced at or outside the
project siteunder thisalternative. Therefore, no environmental justiceconcernsareraised by thisalternative.

5-59



Kentucky Pioneer IGCC Demonstration Project
Final Environmental Impact Statement

6. STATUTES, REGULATIONS, CONSULTATIONS, AND OTHER
REQUIREMENTS

6.1 Statutes and Regulations

This section identifies and summarizes the major federal, state, and local laws, regulations, and
requirements that may apply to the alternatives analyzed in this Environmental Impact Statement (EIS).

6.1.1 Federal Environmental Statutes and Regulations

National Environmental Policy Act of 1969 (NEPA), as amended (42 United States
Code[USC] 84321 et seq.), the Council on Environmental Quality Implementing Regulations
(40 Code of Federal Regulations [CFR] 8§ 1500 et seq.) and DOE Implementing Regulations
(10 CFR 81021 et seq.) ThisEISisbeing prepared to comply with NEPA, the federal law that requires
agencies of the federal government to study the possible environmental impacts of major federal actions
significantly affecting the quality of the human environment.

Clean Air Act (CAA), as amended (42 USC §7401 et seq.) The CAA establishes National
Ambient Air Quality Standards (NAAQS) set by the U.S. Environmental Protection Agency (EPA) for
certain pervasive pollutants. The standards are set at a level designed to protect human health with a
conservativemargin of safety. The CAA containsemission limiting programsand permit programsto protect
NAAQS and air quality. Regulationsimplementing the CAA are found in 40 CFR Parts 50-95. The New
Source Performance Standards establish requirementsfor new or modified sourcessuch asdesign standards,
equipment standards, work practices, or operational standards. TitlelV of the CAA regulatesacid deposition
by establishing limitations on sulfur dioxide and nitrogen oxide emissions, permitting requirements,
monitoring programs, and record keeping and reporting requirements for emission sources. The National
Emission Standards for Hazardous Air Pollutants program regulates emission levels of carcinogenic or
mutagenic pollutants for certain sources.

Under the CAA, anew major sourceis required to obtain a Prevention of Significant Deterioration
(PSD) Construction Permit and a Title V Operating Permit. The State of Kentucky has been delegated
authority by EPA toissuethese permitsto assure compliancewith all CAA requirements. Kentucky Pioneer
Energy, LLC, (KPE), has prepared an application for a PSD Permit for the proposed project.

Clean Water Act (CWA) of 1977 as amended (33 USC 81251 et seq.) The CWA focuses
onimproving thequality of water resourcesby providing acomprehensiveframework of standards, technical
tools, and financial assistance to address the many causes of pollution and poor water quality, including
municipa and industrial wastewater discharges, polluted runoff from urban and rural areas, and habitat
destruction. Under provisions of the CWA, an applicant for a federal license or permit to conduct any
activity that may result in adischargeto navigablewaters must provide thefederal agency with aSection 401
certification. The certification, made by the state in which the discharge originates, declares that the
discharge will comply with applicable provisions of the CWA, including water quality standards
requirements. Section 404 of the CWA establishes a program to regul ate the discharge of dredged and fill
material into waters of the United States, including wetlands. Activities in waters of the United States that
are regulated under this program include fills for development, water resource projects, infrastructure
development, and conversion of wetlands to uplands for farming and forestry. A federal permit isrequired
to discharge dredged or fill material into wetlands and other waters.

Resource Conservation and Recovery Act (RCRA), as amended (42 USC 86901 et
seq.) RCRA regulatesthe treatment, storage, and disposal of hazardous wastes. The plant is expected to
generate small volumes of hazardous maintenance rel ated waste, and would be aconditionally exempt small
guantity generator under federal and state hazardous waste regulations. The plant would obtain a generator
identification number and would temporarily store small volumes of wastes onsitein secure containersprior
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to transport offsite to an authorized treatment, storage, recycling, or disposal facility. The plant would not
treat or dispose of hazardous wastes onsite, so a state hazardous waste permit would not be required. KPE
will need to determine whether vitrified frit would be a hazardous waste under RCRA by performing the
Toxicity Characteristic Leaching Procedure on the first batch of frit produced by the facility.

Emergency Planning and Community Right-to-Know Act of 1986 (EPCRA) (42 USC
811001 et seq.) This statute requires that inventories of specific chemicals used or stored onsite be
reported on aperiodic basis. Theplant would manufacture, process, or otherwise useanumber of substances
subject to EPCRA reporting requirements, such as some trace metals and mercury.

Occupational Safety and Health Act (OSHA) of 1970, as amended (29 USC 8651 et
seq.) Compliance with the OSHA would be required according to OSHA standards. Specifically, the
construction and general industry rulesin 29 CFR Parts 1910 and 1926 apply. Plant employees would be
instructed inworker protection and safety procedures, and would beprovided appropriate personal protective
equipment pursuant to the plant’s safety program.

National Pollutant Discharge Elimination System (NPDES) (33USC 1342 et. seq.) This
federal regulation authorized under the CWA requires sources to obtain permits to discharge effluents
(pollutants) and stormwaters to surface waters. Regulations implementing the NPDES program are found
in40 CFR 122. Under thisprogram, permit modificationsarerequiredif dischargeeffluentsarealtered. The
CWA authorizes EPA to delegate permitting, administrative, and enforcement duties to state governments,
while EPA retains oversight responsibilities. The State of Kentucky has been delegated NPDES authority
and isthus the issuing agency for the NPDES permit. The proposed project involves discharge to surface
waters and would be subject to NPDES reguirements.

Compliance With Floodplain/Wetlands Environmental Review Requirements (10 CFR
1022) Executive Order 11988, Floodplain Management, directs federal agenciesto establish proceduresto
ensurethat they consider and minimize potential effectsof flood hazards and floodplain management for any
action undertaken. Executive Order 11990, Protection of Wetlands, requiresfederal agenciesto avoid short-
and long-term impacts to wetlands if a practical alternative exists. U.S. Department of Energy (DOE)
regulation 10 CFR 1022 establishes procedures for compliance with these Executive Orders. Where there
isno practical alternativeto devel opment infloodplain and wetlands, DOE isrequiredto prepareafloodplain
and wetlands assessment discussing the effects on the floodplain and wetlands, and consideration of
alternatives. Inaddition, theseregulationsrequire DOE to design or modify itsactionsto minimize potential
damagein floodplains or harm to wetlandsand provide opportunity for publicreview. The proposed project
site does not contain any wetlands. The only portion of the proposed project with the potential to affect the
100-year floodplain is the existing water intake. However, this structure islocated in the Kentucky River
itself and the required modifications would not impact the 100-year floodplain.

Endangered Species Act of 1973 (16 USC 1531 et seq.) Section 7, “Interagency
Cooperation,” requiresany federal agency authorizing, funding, or carrying out any action to ensurethat the
actionisnot likely to jeopardize the continued existence of any endangered species or threatened speciesor
result in the destruction or adverse modification of critical habitat of such species. Consequently, the U.S.
Fishand Wildlife Service (USFWS) conductsaconsultation, in compliancewith Subsection (a)(2) of Section
7 of the Act, with regard to the impacts of the proposed project on threatened and endangered specieslisted
by USFWS and any critical habitat of such speciesin the vicinity of the project. A consultation has been
conducted with the USFWS for the proposed project. Discussion of potential impacts on threatened and
endangered speciesfrom the proposed project is contained in Section 5.9, Ecological Resources, of thisEIS.

Executive Order 12898: Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations (February 11, 1994) This Executive Order requires
federal agenciesto identify and address, as appropriate, disproportionately high and adverse human health
or environmental effects of its programs, policies, and activities on minority populations and low-income
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populations. Discussion of environmental justiceissuesfor the proposed project iscontainedin Section 5.19,
Environmental Justice, of this EIS.

National Historic Preservation Act of 1966, as amended (16 USC 470 et. seq.) This
federal statute requires DOE to consult with the State Historic Preservation Officer (SHPO) prior to
construction to ensurethat no historical propertieswould be affected by the proposed project. Consultations
with SHPOfor the Kentucky Pioneer Integrated Gasification Combined Cycle (I GCC) Demonstration Project
have determined that the Section 106 Review processis compl ete and, in accordance with 36 CFR 800.4(d)
of the Advisory Council on Historic Preservation’s revised regulations, no effect on historic resources has
been found for this project.

Federal Aviation Act (FAA) of 1958 (49 USC 1101 et. seq., as amended) Regulations
implementing FAA are found in 14 CFR 77 and are enforced by the U.S. Department of Transportation,
FAA. Theseregulationsrequiresubmittal of noticeidentifying any structureswhich, because of construction
or ateration, may be ahazard to air transportation. East Kentucky Power Cooperative would submit FAA
Form 7460-1, Notice of Proposed Construction or Alteration, to the FAA.

Standards of Performance for New Stationary Sources (40 CFR 60) Regulations
governing the combustion of refuse derived fuel (RDF) pellets, aform of municipal solid waste (MSW), are
codified under 40 CFR 60. The definition of municipal waste combustor or municipal waste combustor unit
at 40 CFR 60.51b includes“ any setting or equipment that combusts solid, liquid, or gasified municipal solid
waste. .. Theboundariesof amunicipal solid waste combustor includes, but isnot limited to, the municipal
solid wastefuel feed system.” EPA definesM SW at 40 CFR 60.51b ashousehold, commercial/retail, and/or
institutional waste, including RDF. EPA’s regulations contain a conditional exclusion for co-fired
combustors. To be €ligible for this conditional exclusion, the combustor unit must obtain a federally-
enforceable permit limiting the amount of MSW (or RDF) in the fuel feed stream to a maximum of 30
percent of thetotal weight. During the Kentucky Pioneer IGCC Demonstration Project period, whichisthe
first year of commercial operation of the facility, 50 percent of the solid fuel feed stream by weight would
be comprised of RDF pellets. This exceeds the limit established for co-fired combustors, thus, the facility
must be permitted as a Municipal Waste Combustor and must meet al environmental requirements
established under 40 CFR 60. The air permit notes that the facility is permitted as a Municipal Waste
Combustor.

6.1.2 State and Local Environmental Statutes and Regulations

Kentucky Natural Resources and Environmental Protection Cabinet, Department of
Environmental Protection (Kentucky Revised Statutes [KRS] 224 and 401 Kentucky
Admistrative Requlations [KAR]) KRS Chapter 224 details state statutes governing environmental
protection and Title 401 KAR outlines the requlations and policies of the Kentucky Natural Resources and
Environmenta Protection Cabinet, the state agency responsible for monitoring the environment within
Kentucky. All state environmental regulations applicable to the Kentucky Pioneer IGCC Demonstration
Project are contained within 401 KAR. KPE would ensure that the project complied with all regulations
contained within 401 KAR. Thefollowing paragraphs detail specific permits applicable to the facility and
regulations of particular relevance.

Construction/Operation Air Permit (KRS 224.10-100, 224.20-210 and 401KAR 50:038)
The Kentucky Division for Air Quality is responsible for implementing federal and state air quality
standards. The State of Kentucky has devel oped a State | mplementation Plan which contains the rules and
permitting requirements developed to assure maintenance of the NAAQS. All major sources must file for
and obtain a construction/operating permit to fulfill both Kentucky requirements and federal PSD
Construction and TitleVV Operating Permit requirements prior to commencing construction. The Kentucky
Department of Air Quality issued the Final PSD/Title V Permit to KPE on June 7, 2001.
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Kentucky Pollutant Discharge Elimination System (KPDES) Permitting Program (KRS
224.16-50 and 401 KAR 5:050-5:080) The Kentucky Division of Water administersthefederal NPDES
program. The KPDES program requires permits containing effluent standardsfor the discharge of pollution
into surfacewatersof Kentucky. Theeffluent standardsand prohibitionsin the permitsareestablished under
40 CFR 129 as of July 1, 1991, as published by the Office of the Federal Register, for toxic pollutants.
KPDES stormwater permits are also required for construction projects that disturb more than 2 hectares
(5 acres) of land. Compliance with the KPDES program fulfills a source’ s requirements under Kentucky’s
Operating Permits Program pursuant to 401 KAR 5:005. The proposed alternative involves the discharge
of wastewater to surface waters and would be subject to KPDES requirements.

Water Withdrawal Permits; Criteria; Reports (401 KAR 4:010) A Water Withdrawal Permit
isrequired to withdraw, divert, or transfer public water from a stream, |ake, groundwater source, or other
body of water. As stated in Section 5.8.3 of this EIS, EKPC would likely request that their existing
withdrawal permit be amended to reflect the additional water required for the project.

Wild Rivers Utility Right-of-Way Construction Permit (KRS 146.200, 146.360, and 401
KAR 4:125, Section 11) A permit is required from the Kentucky Division of Water prior to the
construction of any utility lines or pipelines within any portion of a stream area designated as awild river
(maximum of 610 meters[2,000 feet] in either direction from center of stream). Depending upon therouting
of the proposed utility right-of-ways, this permit may be required for the proposed project.

Kentucky Executive Order 2001-771: Relating to the Establishment of a Moratorium
on Permits for New Power Plants (June 19, 2001) This Executive Order issued by the Governor of
Kentucky required Kentucky state agencies to temporarily suspend the acceptance of applications for new
electric generating facilities, beginning on June 20, 2001. The Natural Resources Environmental Protection
Cabinet and the state Public Service Commission wererequired to study the cumul ative effects of new power
plants aswell astheimpact new plants could have on existing environmental programs. Thefindingswere
reported to the Governor on December 17, 2001, and are noted in Section 5.14, Cumulative Impacts. This
order does not affect any applications that have already been filed with state agencies. All applicationsfor
the Kentucky Pioneer IGCC Demonstration Project werefiled prior to the establishment of the moratorium
(KOG 2001). Executive Order 2002-50, issued January 11, 2002, extended the moratorium on new permits
and included an amendment that the moratorium is applicable to all new electrical generating unitsthat did
not already obtain all required permits and that had not begun construction. Executive Order 2002-50 also
lifts the ban on the acceptance of new applications for air, water, and waste permits initiated by Executive
Order 2001-771, but establishesaban on theissuance of those permits (KRC 2002a). Executive Order 2002-
95, issued January 23, 2002, clarifies that the ban on the issuing of permits applies for all applications
regardless of the date of filing and extends the moratorium on the issuing of permitsto July 15, 2002 (KRC
2002b). This moratorium prevents the Kentucky Pioneer IGCC Demonstration Project from commencing
construction whileit isin effect.

Kentucky Solid Waste, Hazardous Waste and Waste Management Statutes and
Regulations (KRS 224.01-010[20] and [23], 224.40, and 401 KAR 30 through 40) Kentucky state
statutes and regul ations regarding waste management and waste related issues are detailed in KRS 224.40
and 401 KAR 30 through 40. KRS 224.01-010 (20) and (23) define recovered material and refuse-derived
fuel (RDF), respectively. Aninterpretation of statelaw has been requested for the RDF used for the project
becauseit wouldretain plasticsand other materialsdefined under KRS 224.01-010 (20) asrecovered material
for their heating value. The Kentucky state definition of RDF, under KRS 224.01-010 (23), states that all
recovered material must be extracted for recycling. The Kentucky Division of Waste Management has
indicated that the RDF pellets would be considered an RDF under KRS 224.01-010 (23) if manufactured as
proposed by Global Energy. Furthermore, because the RDF would be arecovered material, the proposed
project would be considered a recovered material processing facility and a waste permit would not be
required. (See Appendix A, page A-7).




Kentucky Pioneer IGCC Demonstration Project
Final Environmental Impact Statement

In addition to state regulations, local environmental and zoning regulations may apply to the
Kentucky Pioneer IGCC Demonstration Project. Potential Clark County requirements include rezoning,
building permit, landscape and tree protection, engineering plan approval, devel opment agreement, and solid
waste disposal or management facility certificate.

6.2 Consultations

NEPA requires that, during the preparation of an EIS, DOE consult with all federal agencies with
jurisdiction or special expertise in the topics being analyzed in the EIS. In addition, NEPA requires that
agencies request comments from state and local agencies that are authorized to develop and enforce
environmental standards. Consultationswith theseagencies, along with consultationswith Native American
groups, must be conducted regarding the potential for the proposed project to disturb sensitive resources.

The necessary consultations must occur in atimely manner and are generally required before any
land disturbance can begin. Most of these consultations are related to biological, cultural, and Native
American resources. Biological resource consultations generally pertain to the potential for activities to
disturb sensitive species or habitats. Cultural resource consultations pertain to the potential for destruction
of important cultural or archaeol ogical sites. Native American consultationsare concerned withthepotential
for disturbance of Native American ancestral sites or traditional practices.

DOE has conducted consultations with various agencies as required by NEPA for the Kentucky
Pioneer IGCC Demonstration Project. A consultation was conducted with the USFWS, as required under
Section 7 of the Endangered Species Act of 1973, with regard to potential impacts of the proposed project
on threatened or endangered species. A PSD Permit application for air emissions has been prepared in
consultation with the Kentucky Division for Air Quality for the proposed project.

A Section 106 Review process pursuant to the National Historic Preservation Act of 1966 has been
completed for the proposed project. A previous Section 106 Review process was conducted on the project
sitein concurrencewith the SHPO in December of 1980, asdescribed in Section 4.4.3 of thisEIS. Theterms
of the Memorandum of Agreement drawn up in conjunction with the Advisory Council on Historic
Preservation for the old J.K. Smith Power Station project have been met by the Kentucky Pioneer IGCC
Demonstration Project. A copy of the letter received from the Kentucky SHPO providing a determination
of no effect on historic propertiesis enclosed, along with all consultation |ettersreceived, in Appendix A of
this document.
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8. GLOSSARY

accident An unplanned sequence of events that results in undesirable consequences.
adsorption The attraction and adhesion of ions or moleculesin a gaseous or aqueous state to a solid surface.

air pollutant Any substance, including but not limited to, dust, fumes, gas, mist, odor, smoke, vapor, pollen, soct,
carbon, or particulate matter that is regulated.

air quality Thegenera condition of the air resources, usualy expressed in terms of attainment of ambient air
quality standards.

air quality concentration The specific measurement (or estimate) in the ambient air of aparticular air pollutant
a any giventime.

air quality criteria Regulatory limitsof air pollutantsin ambient air, designated by varying amounts of pollution
and lengths of exposure, designed to limit the potential for specific adverse effects to health and welfare (see air
quality standard).

air quality ssandard The prescribed level of a pollutant in the outside air that cannot be exceeded during a
specified timein aspecified geographical area. Established by both federal and state governments (seeair quality
criteria).

ambient air Any unconfined portion of the atmosphere: open air, surrounding air. The portion of the atmosphere
outside of buildings to which the general public has access.

attainment area Any areawhichisdesignated, pursuant to 42 United States Code (USC) Section 7407(d) of the
Clean Air Act, as having ambient concentrations of equal to or less than national primary or secondary ambient
air quality standards for aparticular air pollutant or air pollutants.

basdine A quantitative expression of conditions, costs, schedule, or technica progress which serves as abase
or standard for measurement; the established plan against which the status of resources and the progress of a
program can be measured.

Best Available Control Technology (BACT) An emisson standard (including fuel cleaning or treatment or
innovative fuel combination techniques) for control of contaminants required to be included in PSD Permits.
BACT shall be determined on a case-by-case basis, taking into account energy, environmental and economic
impacts, and other costs, and shal be at least as stringent as any applicable Sections of 40 Code of Federal
Regulations (CFR) Part 60 and 40 CFR Part 61. If an emissionsstandard isinfeasible, adesign, equipment, work
practice, operationa standard, or combination thereof, may be prescribed as BACT.

calorific A chemistry term relating to heat production.

capacity The maximum load agenerator, turbine, power plant, transmission circuit, or power system can supply
under specified conditionsfor agiven period of timewithout exceeding approved limits of temperatureand stress.

Clean Coal Technology Program The Clean Coa Technology (CCT) Program was implemented in 1986 to
allow for a number of advanced, more efficient, reliable, and environmentaly responsive cod utilization and
environmenta control technologies to become available to the U.S. energy marketplace. The projects under the
CCT Program potentially demonstrate cost-effective CCTsthat are capable of being commercidized. The CCT
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Program’ smain goal isto achieve significant long-term reductionsin sulfur dioxideand nitrogen oxideemissions
from coa burning and industria facilities by providing federa funds for projects that will demonstrate new
efficient and environmental ly-safe coa technologies.

coal fines Small particles and dust from coal, usudly less than 200 mesh.

combined cycle Thetype of generating plant that burnsfuel to generate electricity in aturbine connected to one
generator and recovers waste heat to produce steam which powers another generator.

combustion turbine A rotary enginethat convertsthe energy inastream of liquid or gasinto mechanica energy
by passing the steam through a system of fixed and moving fanlike blades and causing the latter to rotate. The
rotating blades are connected to a generator of electrical energy.

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) A federd law
(alsoknown as* Superfund”) that providesacomprehensive framework to deal with past or abandoned hazardous
materials. CERCLA provides for liability, compensation, cleanup, and emergency response for hazardous
substances rel eased into the environment that could endanger public hedlth, welfare, or the environment, aswell
asthecleanup of inactive hazardouswaste disposa sites. CERCLA hasjurisdiction over any release or threatened
release of any “ hazardous substance” to theenvironment. Under CERCLA, thedefinition of “hazardous’ ismuch
broader than under the Resour ce Conservation and Recovery Act, and the hazardous substance need not beawaste.
If a site meets the CERCLA requirements for designation, it is ranked aong with other “ Superfund” sites and
listed on the National PrioritiesList. Thisranking and listing isthe Environmental Protection Agency’s (EPA)
way of determining which sites have the highest priority for cleanup.

criteria pollutants Pollutantsfor which nationa primary or national primary and secondary ambient air quality
standards have been defined under Section 109 of the Clean Air Act to protect human health and welfare.

diffuson The process by which a pollutant plume is diluted by turbulent eddies.

discharge Under principles of hydrogeology, the amount of water passing through (or leaving) a given cross-
sectiond areain agiven period of time. Under the Clean Water Act, discharge of apollutant includesany addition
of any pollutant or combination of pollutantsto waters of the United Statesfrom any source point. Thisdefinition
includes additions of pollutants into waters of the United States from surface runoff which is collected or
channeled by man; discharges through pipes, sewers, or other conveyances owned by a State, municipdity, or
person which do not lead to a treatment works; and discharges through pipes, sewers, or other conveyances,
leading into privately-owned treatment works.

disperson Inair pollution, the process of transport and diffusion of airborne contaminants in the atmosphere.

DOE Orders Requirementsinternal to the U.S. Department of Energy (DOE) that establish DOE policy and
procedures, including those for compliance with applicable laws.

emission (air) Any controlled or uncontrolled release or discharge into the outdoor atmosphere of any air
pollutants or combination thereof. Emission aso includes any release or discharge of any air pollutant from a
stack, vent, or other means into the outdoor atmosphere that originates from an emission unit.

endanger ed species Animals, birds, fish, plants, or other living organismsthreatened with extinction by manmade
changesintheir environment. Requirementsfor declaring a species endangered are contained in the Endangered

Foecies Act.
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endother mic A chemistry term meaning characterized by or formed with the absorption of hest.

Environmental Information Volume (EIV) A collection of data provided by the Industrial Partner prior to
preparation of an Environmental Impact Statement (EIS).

exothermic A chemistry term meaning characterized by or formed with the release of hest.

fault A surface or zone of rock fractures along which there has been displacement.
feed hopper Equipment that provides continuous feed of coa and limestone to agasifier through a coal feeder.

floodplains Highwater channels of rivers, streams, and lakes that may be covered with water on a seasond or
episodic basis.

fugitivedust Dugt that is tirred up and released into the atmosphere whether during construction activities or
ongoing facility operations. Fugitive emissions composed of particulate matter.

fugitive emissons Materia such as coal dust that escapes from conveyors and handling equipment.

gasfier Thevessal inwhich cod isprocessed into gas.

gasfication The process of converting aliquid or asolid (e.g., coal) to agas.

geology The scientific study of the origin, history, structure, and processes of the earth.

groundwater Generaly, all water contained inthe ground. Water held below the water table availableto fredy
enter wells.

hazardousair pollutant Any air pollutant subject to astandard promul gated under 42 USC Section 7412 or other
requirements established under 42 USC Section 7412 of the Clean Air Act, including 42 USC Section 7412(g),
(), and (r) of the Clean Air Act.

hazardouschemical A term defined under the Occupational Safety and Health Act and the Emergency Planning
and Community Right to Know Act as any chemical that isaphysical hazard or a health hazard.

hazardous material A substance or material, including a hazardous substance, which has been determined by
the U.S. Secretary of Transportation to be capable of posing an unreasonable risk to health, safety, and property
when transported in commerce.

hazar dous substance Any substance that when released to the environment in an uncontrolled or unpermitted
fashion becomes subject to the reporting and possible response provisions of the Clean Water Act and CERCLA.

hydrocarbons One of avery large group of chemica compounds composed only of carbon and hydrogen; the
largest source isfrom petroleum crude ail.

Inhalable particulate matter (PM,,) suspended aerosols and solid particles with an aerodynamic equivalent
diameter that isgenerdly lessthan 50 microns. The*10" in PM,, isnot asizelimit; it isthe size range collected
with 50 percent efficiency by certified PM,, samplers. PM,, samplershave size-dependent collection efficiencies,
collecting more than 50 percent of the ambient particles having aerodynamic equivalent diameters of lessthan 10
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microns, and collecting less than 50 percent of the ambient particles having aerodynamic equivalent diameters
larger than 10 microns.

integr ated gasification combined cycle A generating plant employing both coal gasificationand combined-cycle
power generation.

isotherm A line representing all points of equa temperature.
kilovolt (kV) A measure of dectrical potentia difference equal to 1,000 volts.
kilowatt (kW) A measure of electrical power equal to 1,000 watts.

kilowatt-hour (kWh) A common unit of electric energy consumption. Power (measured in kilowatts) multiplied
by the time of operation (measured in hours) equals kilowatt-hours.

megawatt (MW) A measure of electrical power equal to one million watts.

megawatt-hour (Mwh) A measureof eectrical energy equa to onemegawatt of power supplied fromanelectric
circuit for one hour.

mitigation Those actions that avoid, minimize, rectify, reduce or eliminate, or compensate for the impact.

National Ambient Air Quality Standards(NAAQS) Air quaity concentration standards established by EPA,
under the Clean Air Act, to protect public health and welfare.

National Environmental Policy Act of 1969 (NEPA) A law that requires federal agencies to include in their
decisionmaking processes appropriateand careful consideration of al potentid environmental effectsof proposed
actions, anadyses of their alternatives, and measuresto avoid or minimize adverse effects of aproposed action that
have the potential for significantly affecting the environment. These analyses are presented in either an
environmental assessment or inan EIS.

nitrogen oxides(NO,) A product of combustion of fossil fuel swhose production increaseswith the temperature
of the process. Under certain conditions, emissions of nitrogen oxides contribute to the formation of acid rain,
particul ate matter, and photochemical smog.

nonattainment areas Under the Clean Air Act, areas of the United States designated by EPA inwhich violaion
of one or more air quality standards for criteria pollutants is occurring.

particulates Fineliquid or solid particles such as dust, smoke, migt, fumes, or smog found in air contaminants.
peak The greatest amount of demand occurring during a specified period of time.

peaking Generating units that operate only during system peaks or during emergencies, usualy less than 20
percent of the hoursin ayear.

Prevention of Significant Deterioration (PSD) An EPA program in which state and/or federal permits are
required that restrict emissions to BACT limits for new and modified sources in areas where air qudity isin
compliance with Nationa Ambient Air Quality Standards.
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primefarmland Land having the best combination of physical and chemical characteristicsfor producing food,
feed, fiber, forage, oilseed, and other agricultural corps with minimum inputs of fuel, fertilizer, pesticides, and
|abor, without intolerable soil erosions.

Reactive Organic Compounds Organic compounds that are undergoing chemical reactions in the presence of
sunlight and nitrogen oxides, resulting in the formation of ozone, particulate matter, and other components of
photochemical smog.

seismicity The phenomenon of earth movements; seismic activity. Seismicity isrelated to thelocation, size, and
rate of occurrence of earthquakes.

stoichiometric A chemistry term meaning rel ating to abranch of chemistry called stoichiometry. Stoichiometry
isabranch of chemistry that deal s with the application of the laws of definite proportions and of the conservation
of massand energy to chemical activity. A stoichiometric reaction isonein which the proportions of thereactants
are held at certain levels, and the temperature and pressure is regulated to achieve adesired result.

sulfur dioxide (SO,) Compound composed of sulfur and oxygen produced by the burning of sulfur and its
compoundsin codl, ail, and gas. It is harmful to the health of man, plants, and animals, and may cause damage
to materids.

surface water All waters naturally open to the atmosphere including rivers, lakes, reservoirs, streams,
impoundments, seas, estuaries.

topography The physicd features of asurface areaincluding relative e evations, and the position of natural and
man-made features.

tuyeres A nozzlethrough which an air blast isddivered to aforge or furnace. Thetuyeresinthe gasifier unit are
the injection points for oxygen gas, seam, and the tar and oil condensate streams.

Vitrified frit (or vitreousfrit) aglassy, sllica-likematrix produced inthewater guench portion of thegasification
process. All metals contained in the fuel feeds would be retained within the matrix of the frit upon exiting the
gasfier. Thefrit could potentialy be marketed for use in areas such asin construction as road agregate.

water shed The surfacedrainage areaand subsurface soilsand geologic formationsthat drain to aparticular body
of water.

watt (W) A basic unit of eectric power. Oneweatt isequal to 0.00134 horsepower or 0.73756 foot-pounds per
second (the energy necessary to move one pound the distance of 0.73756 feet in one second).

wetland An areathat isregularly saturated by surface or groundwater and subsequently is characterized by a
prevalence of vegetation that is adapted for lifein saturated soil conditions.
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